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bots of NAVvIOGATITON, Sc. Prinib for 
W. Mount aud T. Page, on Tower-Hill. 


RE \'T-Britain's Coaſting Pilot, by Capt. Greenvile Collins, 
* Coaſting Pilot for England, Scotland and Holland 
Engliſh pilot for the Channel, Engliſh Pilot for the Straits, © 
Englith Pilot for Weſft-India. Engliſh Pilot for Guinea. 
Pilot for the Eaft-India. And a ſer of Charts for ditto 
Sea-Atlas, containing Charts of the Sea-Coaſts of the whole World. 
A compleatSett of New Charts, containing North-Sea, Cattegat,Baltich, 
A complear Sett of Charts for the Sea-Coaft of France. N 
The Mariner's New Kalendar, by Nathaniel Colſon. 
The Seaman's Vademecum, or Defenſive War by Sea. 
The Seaman's Practice, by Richard Nerævood. 
Practical Navigation, or an Introduction to the Whole Art, by J. Sellers 
The Whole Art of Navigation, by Capt. Daniel Newhouſe. 
Sherwin's Tables of Logarithme. . 
Elements of Algebra, expounded in Two Books, by John Kerſey. 
The Seaman's Baily Aſſiſtant, by T. Haſelden, 
Theory of Navigation, by James Hodgſon. | 
Navigation New Modelled, by Henry Wilſon. | : 
The Boatſwain's Art, ſhewing the Art of Rigging any Ship, c. 
Ship-Builder's Aſſiſtant, by William Sutherlaxd, | 
The Accompliſh'd Shipwright and Mariner. 
Leybourn's Mathematical Inftitutions. | 
Mariner's Compaſs Rectified, by Andrew Fakely. And enlarged by J. -A 
The Art of Shadows, or Univerſal Dialing, by John Good. 
Sea Gunner's Companion, by Capt. Povey | 
An Epitomy of the Whole Art of Navigation, containing an eaſy me- 
thodical Way to become 3 compleat Navigator, by James Atkinſon. 
Treatiſe of Trigonometry, Third Edition, by Samuel Heynes. 


- Epitomy of Navigation, being the moſt uſeful Part of Gillibrands, Nor. 


woods and Jones's Works, collated and digeſted into one Com- 


pendium of Navigation | 
Compendium Artis Nauticæ, by John Collier. | 
Marine Architecture, or Directions for Building and Rigging of a 

Ship, from the laying of her Keel to her actual going to Sea. 
Euclid's Elements, the whole Fifteen Books, by Iſaac Barrow. 
The Modern Navigator's compleat Tutor, in 2 Volumes, by Job. Kelley 
The Sector and Plain Scale compared, by _ Sos. 
Deſcription and Uſe of 4 ſeyeral Quadrants, by. Collins, and the Prints, 
Uſe of Coggerſhal's Sliding Rule, the Deſcription of Scamer?s Line, 


N. B. There are alſo Sold all forts of Mathematical and Sea Books, 
Pilots, Sea Charts for all Parts of the known World, Plain and 
grcator ; or Books of any Subjects, Paper or Paper Books, the 
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Stationary Wares, 


THE 


MARIN 


NEW KAL EN DAR 


2 \ - Containing 


The Principles of Arithmetick and Geornett 
the Extraction of the Square and Cube Roots. 


Alfo, 


Time of High-Water, with Tables for the kk | 


| Together with 

Exact Tables of the Sun? s Place, Declination,. and Right- Af 
cenſion. Of the Right Aſcenſion and Declination of the 
Principal Fixed Stars. Of the Latitude and Longitude of 


Places. 
Parture, for the exact Wenn a Treten 


The Deſcription and Uſe of the 8 Fore- Staff 


; with 


Rules for finding the Prime, Epact, Moon's Age, 


and Nocturnal. 
A Tide Tabie. 


The Problems of Plain. Sailing and Aſtro- 


nomy, wrought by the Logarithms, and by Gynter's Scale. 


The Courſes and Diſtances on the Coaſt 


of Great Britain, Ireland, France, &c. 
coming into the Channel, 
ſome Principal Harbours. 


And the. Soundings 


_— 


1 


n 


7 


5 —.— Printed for William Mount and Thomas 20 on 


| Torer-Hill, 1745. 
B Where Tu may have all Sorts ow AgthenatggR Books, 


* 


A large Table of Difference of TABOO and De-| 


With Directions for ſailing into 7 | 


NATHAN IEL . COLSON, Student in the Mathenaticts * I 


Loſs ſome have been at, that have attempted Navigation before they 
food ſomething of it; the Extraction of the Sguare and Cube Roots : In. all which: 
1 have cndeavoured to apply the Examples to Sea Affairs. Some neceſſary 
Geometrical Problems, uſefu 


' Epa#, Moon's Age, and the Time of Full Sea (both according to the ordinary and: 
nà more accurate Way) with Tables for the ſame. 


- * animadyert upon what thou readeſt) I 
- | hereof will further oblige me, 


<4) 


To the Ingenious Mariner. 


lere preſent thee with a New: Kalendar, wherein I have endeayonred, not 
ro puzzle thee with unprofitable Problems, (a Thing too much practiſed) but 

to make Things plain and practicable. Here is nothing obſcure or difficult 

= to diſcourage young Beginners (for whom tis intended) but all Things treat- 
ed of with as much Plainneſs (both of Matter and Method) as poſſible; and I 
aſſure thee were I preſent to inſtruct thee, LI could by no means render things more 
intelligible than have here done. I have endeavoured to omit nothing that 


might be materially uſeful, having reſpect to the deſign d bigneſs of the Volume 


The Contents are as follow: 


The Principles of Arithmetick, with which I begin, becauſe I am ſenſible of the 
ve under - 


in Navigation. Directions for finding the Prime, 


Tables of the Sun's Place and Declination, with Directions and Examples to, 


every Caſe, how to uſe the Declination to find the Latitude: As alſo the neceſſ 


ae 
Tables for correcting the Deelination, when the Difference of Longitude is — 9 
derable from the Meridian of London, for which the ſaid Tables of Declination. 


| are calculated. A Table of the Sun's Right Afcenſion. A Table of the Right 


Aſcenſion and Declination of ſome of the principal fixed Stars, with the uſe off 3 
ſaid Tables in finding the time of a Stars coming to the Meridian; as alſo Di- 
reftions at large for Obſer vation of any of the ſaid Stars to find the Latitude of: 


the Place, with Examples in each Caſe. The Deſcriprion of the Ses. Quadrant, 
Fore-ſtaff or Nocturnal. A Table of Latitude and Longitude of the principal Pla- 


ces on the Sea · Coaſt, collected from rhe beſt Information. Problems of Plain Sail- 


5 ing and Aftronomy, (which. that the Pra#itioners might learn two things at once) 
are rhe, both. by the Logarithms,. and Gunter's Scale. A large and vety uſeful; 


Table of 


(59 


The Principles of Avithmetick briefly and pluinly doro io 
ted, with the Extraction of the Square and Cube Roots. 


Bi SE of the Uſefulneſs and Necefity. of ſome Knowledge: 


* * 


of Arithmetick, in the Art of Navigation, it is requiſite to begin: 
with that, without which no orderly Procedure can be made, and 
fir ſt of 5 2 5 | 

. Numeration. 


DN Omeration is that part of Arithmetick, whereby one may rightly ex. 
preſs the Value of any Number propoſed. | 


All Numbers are expreſſed by theſe Characters following. 
I, Szw 35 45 „„ͤ;&öẽ 8, 95 0, 
One, Tuo, Three, Four, Five, Six, Seven, Eigbt, Nine, Cypher 


Altho' Cyphers ſignify nothing by themſelves, yet being put before (or 
to the Right Hand of) other Figures, they increaſe their Value as much as 
if they were all Figures, as may plainly be ſeen in the Table following. 


„ = > - Une 1 * J 
f 14 Tens | 10 I 
123. | Hundreds 100 
1234 Thouſands | 1009 
12345 X Thouſands | 10000 
1123456 | C Thouſands. | 100000: | 
11234567 Millions ro00000 
'F 12345678 | X Millions | r0000600 
1 1234807891 C Millions I r00000000 


I yV he Table directs how rly to expreſs any given Nember ; As 123, 
which Number confiſting of — Places, is thus numbred, One Hundred 
"Twenty Three ; this Number 12 3456, confiſting of fix Places, is thus en. 
preſſed, One Hundred, Twonty Three Thouſand, Four Hundred fifty fix; and | 
this Number 123456789,” confiſting of nine Places, is thus numbred;. O ; 

Hundred twenty, three Millions, Four Hundred: Fifty fix Thouſand, Sevews 09 


1 Days, is 7 Degrees and 26 Minutes. | — —— 


ADDITION. 
A Dditios is that which of ſeveral Sums makes but one Sum. 
Example. Suppoſe four Men (A. B. C. D.) owe me 
ſeveral Sums of Money, I would know how much is due A oweth 3864 
= to me in the whole: I begin at the firſt Row towards the B -— 5432 
Right Hand and ſay, 3 and G is ꝙ and 2 is 11, and 4 18 15; C— 3156 
Jetting down the 5 under the Row added up; then Icarry B 1843 
the x ten to the next Row, ſaying 1 and 4 is 5, and 5 is ro, 139956 
and 3 is 13, and 6 is 19; ſet down g under the Row ad- 
ded up, and carry one to the next row, ſaying, 1 and & is p, and 1 is 10, and 
4 18 14, and g; is 193 ſet down g and carry 1, which 1 and 1 is 2, and 
is 5, and 5 is 10, and 3 is 13, which becauſe this is the firſt row, I ſet 
down : So that by this Addition, the whole Debt is found tobe Thirteen Tbou- 
ſend, Nine Hundred, Ninety five Pounds. 
| Characters uſed in Arithmeticks 
Examp. 2. Suppoſe I have ſeveral Creditors to whom, . Pounds. 
T owe ſeveral Sums of Money, I deſire to know * s. „/sShillings. 
_— bd. d. Pence. 
Therefore begin again (as always in Addition) at the A0 Degrees. 
Right-hand, I ſay 11 and 10 is 27, and 4 is 25, and 6 s/ Minutes. 
31; now conſidering how many Shillings there are in 31d. ( seconds. 
I find 2s. and yd. wherefore I ſet down the odd 7d. un- 
der the row of Pence, and carry the 25E-to the next row 7. 6. 4. 
being Shillings, ſaying 2 and 4 is 6, and 8 is 14, and g 33 rr 06 
is 23, and 11 is 34, that is 17. 145. ſet down 14s. and 5s og og 
earry the 1/. to the next row, ſaying, 1 andg is 4, and 36 o8 ro 
6 is 10, and 5 is 15, and is 18; ſetdown8 andearryr; 103 04 rr 
then 1 and 3 is 4, and 5 is , and 3 is 123 ſetdown2 and 2281 . 
carry 1: Laſtly, 1 and 1 is 2; ſo that by this Addition 33 
the whole Debt is, Two Hundred Twenty Eight Pounds, Fourteen Shillings 
and Seven Pence. . 1 OW 
Examp. 3. Suppoſe at Sea, keeping my Reckoning in *? 
Degrees and Minutes, having fix Days Difference of f Day 1 06 
Longitude, I would know how much the whole is. 2 — © 56 
Say 1g and 2 is 15, and 9 is 24, and 56 is 80 and 6 is | 3 — I . 09, * 
80 ; now 60 Minutes making a Degree, ſet down the odd | 4 — 2 oo "FJ 
26 Minutes under the row of Minutes, and carry the 1 De- | 5 — 1 02 1 
gree to the next row, being Degrees; ſaying I that I car- 6 — 1 13 = 
yd and 1 is2,and ris3,and2 is 3, and I is 6, and r ig7; | —— ., 
- Jo that the whole Difference of Longitude made theſe 6[o 7 26 


1 


T 


4 


grees, 2 from 1 I cannot, but 2 from rx there remains q, 
then 1 that I borrowed, and 4 is5, 5 from g there remains o. 


brings it into Shillings, and ſo of the reſt. 


the Table which is firſt to be committed to Memory, 


n * — Pe FO * * þ 4 , 
— 7 5 9 4 * * n Nn N 9 > * 
, * 7 . 3 n n ** * p 
7 "i : * 1 1 . : 
: N , og! 25 PH 9 . wn 9 : 
* * —_ - RE Eds os ia - * 3 x fo as 
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 CUbrrattion is the taking of a leſs Sum out of a greater, and finding th 

*” Remainder | 3 | | „ 
Example. Suppoſe a Man oweth mex! — 375 13 4 
And hath paid mo — - —-— -— - — — 211 ; 09 


I deſire to know what remains unpaid, which i8 — — 165 7 10 
To work this J ſay, 8 from GI cannot, but conſidering there is 12 Pence 
contained in a Shilling, I add, 12 to 6, and ſay 8 from 18, and there re. 
mains 10, Which ſet down under the Pence; and then having borrowed x 


Igo to the next Row, and ſay; 1 that I borrowed and 5 is6, which take 


out of 13, there remains 7; then proceeding to the Pounds, I fay, f from 
6 there remains 5, and 1 from 7 there remains 6 ; and laſtly, 2 from 3, 
there remains 1: ſo there remains due of the ſaid Debt, One Hundred Sixty 
Five Pounds, Seven $hillings, Ten Pence. | ns 

Example 2. Suppoſethe Diſtance between two Places to be too Miles, 
and that I have failed 396, and deſire to know how many Miles I have to 
Sail, * 1 „ 

Therefore placing 396, under the rooo, I ſay, 6 from o I.cannot, 
but 6 from 10, there remains 4; proceeding to the next Figure I Miles, 


ſay, 1 that I borrowed and 9 is 10, from o I cannot, but ro from 1000 


10 there remains o: Again, 1 that I borrowed and 3 is 4, from 398 


o I cannot ; but 4 from 10, there remains 6: Laſtly, r that I bor- 684 
rowed from 1, there remains o: So there remains 604 Miles. „ | 
Example 3. Suppoſe one Place in the Latitude of 51 Deg. 32 Min. and 
another in the Latitude of 4. Deg. 10 Min. I would know the Difference 
of Latitude between them. he | . 
To do which, ſubtract the leſs Latitude out of the greater 2®? , 


thus; the lefſer being placed undermoſt, ſay, 10 from 32, there 51 32 


remains 22, which Place under the Minutes; then for the De. 42 10 
. * 


So the Difference of Latitude is ꝙ Deg. 22 Min. | 5 

| | Multiplication. 8 
| M Ultiplication is that which ſerves inſtead of many Additions, by Which 
any Number ofa greater Denomination is brought into a leſs, as Pounds 

into Shillings, and Shillings into Pence, and Pence into Farthings, De. 
greesinto Minutes, Minutes into Seconds, and the like ; which is done by 
multiplying the Number of the greater Denomination, by the Number of 
the leſſer which is contained in the greater, as the multiplying any 
J 


Number of Pounds by 20 (the Number of Shillings contain'd ina Poun 


| Multiplication conſiſts of Three Parts 
1. The Multiplicand, or Number to be multiplyed 
2. Multiplier, or Number by which to multiply *- _ Fl - £5 
z The Product made by the Multiplication. = + © 
| ec to inſet 


* 


or the Learner's more ready Procedure herein, it is neceflary 
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MULTIP LICATION. 
The Multiplication TAB LE. 1 


+ WY 14 116 . 8 40 | 
945 31 ä E times 4 8 555 
r 9 03 


% O35) grime 49 J u J f 


8 

= 1 — 8 , 
| Ve 12 . 1 n es 
/ \s 93 (45/7 | 
5 is/18\[,cG 36 DE 


2 2 Y 
| 5 7 * „ J 42 C'ro times 10 is 100” | 
Lf n/8 * 48 | 
VB © O "MF 3 + 


43 Example t. I demand how many Shillings there is in 56487. J. 
2 To Anſwer this, multiply the given Number of Pounds by20, 5648 
3 Thus; The firſt being o Cypher, ſet down o underneath the firſt 20 
Figure ; andthen proceed to the next Figure, and ſay, 2 times 8 {I 12960 
is 16 ; ſet down 6 under the ſecond Figure and carry 1; then. 
| 2 times 4 is 8, and 1 that I carried makes ; then 2 times 6 is 5 
13, ſet down 2, and carry 1; laſtly, 2 times 5 is 10, and 1 that I carried 
makes 11. So that 5648 J. multiply d by 20, makes 112960 Shilling. 
. Example 2. In 276 Degrees how many Minutes? - NE 


* 


Firſt ſet down —— e runs ee dee 6 
| Then (becauſe 6o Minutes make a Degree) multiply bj 60 
The Product i -_—_— oc G0 
 Bothat I find 276 Degrees multiplied by 60, makes 16560 Minutes 
Example. 3. Multiply —— 8765437 Multiply === 4,763 2867 


= 17530874 „ 95265734 
1 26290311 | 238164335 
Product... 280493984 | | 14289860r 

d I 1468 

_"207298237189 


; Div1is1iomn 
Toifion is that which ſerves in the Room of many Subtra#ions and is 
uſeful in reducing all Numbers of a leſſer Denomination into a greater, 

_ as Minutes into Degrees, Farthings into Pence, Pence into Shillings, and 

Shillings into Pounds, It conſiſts of Three Parts, (vis-) Dividend or the 


bs es Diviſon. © nn 
Number to be divided; Diviſor, or the Numbet to divide by; and the 
Quotient, alſo if any Number remain, it is called the Remairder. 
Ex. 1. To divide 7834 by 23: firſt | Diviſor. Dividend, Quotient. 
ſay, how many times 2 in 7: Or, how | 23 ) 7834 6 


os 


often 23 in 78, the Anſwer will be 3 
times, which. place in the Quotient, then i 


multiply the Diviſor 23 by 3, the Fi- 93 
gure placed in the Quotient, ſaying, 3 92 
times 3 is q, and 3 times 2 is 6, and place — | | 


theſe under the two firſt Figures of the | 14 Remainder 
Dividend, and draw a Line: ſubtracting 69 from 78, there reſts q, 
which ſet underneath, and place a Point under 3, to ſhew that it's brought 
down; place it to the , then proceed, ſaying, how many times 2 3 in 93, 
or how many times 2 in ꝙ: which will be 4 times; place 4 in the Quo- 
tient, by which multiply the Diviſor: Again, placing the Product which is 
92 under 93, and draw a Line, and ſubtract it therefrom, the Remainder 
1 put under the Line, and ſet down 4 the laſt Figure in the Dividend, 
putting a Point under it, and place it to the remaining 1.; then becauſe 
there remains but 14, being leſs than the Diviſor 23, and ſo cannot be 
taken out of it, place a Cypher in the Quotient, and the Work is finiſhed. - 
Esxamp. 2. In 360 Minutes how many | Diviſor. Dividend. Quotient. 
Degrees? Here I divide by 60, be- 60 360 8 :-: 
cauſe 60 Minutes make a Degree, and ) 36 ( | 
becauſe the laſt Figure of the Diviſor is — — 
a Cypher, I cut it off, and with it the oo 
laſt Figure of the Dividend, which is here | = | 
alſo a Cypher, and divide 36 by 6, (which is the ſame thing as to 
divide 360 by 60) but becauſe 6 cannot be taken out of 3, therefore I fay, 
how many times 6 in 36? The Anſwer is 6 times: which I place in the 
Quotient, and proceed to multiply the Diviſor 6, by the 6 placed in the 
Quotient, which produceth 36, which ſubtracted leaves o, ſo that by this 
work it appears, that in 360 Minutes there are 6 Degrees juſt, . 
Example 35 A Ship taken by 253 Men, is valued at 598754 I demand 


. 


each Man's Share, being equally divided. 
Diviſor. Dividend. Quotient. 
CCC 
1 g06 SS 
5 W EE IP: 
oe Mo £9... 159 
TO 7885 | 306 
r 74 00 


* 


167 Remains Pf 50 7 © 
Firſt, ſay, how many times 2 in 5? The Anſwer is two times, Which 
Place in the Quotient; then a the Diviſor 253 by 2, the F r 


_ 4 


. * 


10 Diviſion. 


placed in the Quotient, ſaying 2 times 3 is 6, 2 times 5 is ro, ſet down o, 
and carry 1; 2 times 2 is 4, and 1 is 5, which ſet down under the g firſt 
Figures of the Dividend, from whence dans ſubtracted, ſet the Remain- 
der underneath, which will be 92, then take down 7, making a Point un- 
derneath, and ſet it after 92, the Remainder; then ſay how often 2 in 9, 
Anſwer 3 times (for 4 will prove too many.) Then multiply the Diviſor 
253, as before, by 3, the Figure laſt placed in the Quotient, and the Pro- 
duct will be 759, which being ſubtracted from the Figures above, the Re- 
mainder will be 168, then take down 5, and point it as before, ſetting it 
after 168, the laſt Remainder : And again, ask the Queſtion, how often 2 is 


contained in 16? Anſwer 6 times; by which 6, when ſet in the Quotient, 


multiply the Diviſor 253 3 and the Product is 1518, which place under the 
laſt Dividend, and ſubtract therefrom, there will remain 167. So there be- 
ing no more Figures to bring down, the Work is finiſh'd, each Man's 
Share being 236/. and 167/. over, which is to be divided among them 
Which may eaſily be done by multiply 167 by 240, and dividing the 
Product by 253, gives each Man's Share in Pence. The Proof is by mul- 
tiplying 253 the Diviſor by 236 the Quotient; then taking in 167 the 
Remainder, under the 3 laſt Figures, the Product will make the fame with 
the Dividend, as you lee in the Operation. | 
5 The Rule f T HR E E, k 
1 S that, which having three Numbers given, a fourth Number is found 
in Proportion thereunto; which is done by multiplying the 2d and 3d 


Numbers together, and dividing that Product by the firſt, and the Quo- 


tient of the ſaid Diviſion is the Anſwer to the Queſtion. 
Example 1. If in 24 Hours a Ship fails 130 Miles; how many Miles 
will ſhe fail with the ſame Gale in 192 Hours or eight Days? 


Hours Miles | Hours 
24— —130— 192 

: | 130 
24) 24960 / 1040 Miles in 192 5760 

24 0 Hours 192 

NE 7 | 3 

96 1 24900 
00 | 


Here 24 is the firſt Number, 130 the ſecond, 192 the third; where- 


fore according to the Rule, I multiply 130 and 192 the ſecond and third 


Numbers together, and divide the Product thereof 24960, by 24 the firſt 
Number. which gives in the Quotient 1040 Miles, which is the Way the 
Ship will make in 192 Hours the Fime propoſed. 

Example 2. If 11b, of Tcbacco coſt 64, what will 1121b. coſt ? 


” 
. 12)672 Pence (or 56 Shillings.) Here 
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Here the firſt Number being an Unit, which neither multiplies more di- 
vides, it ſaves the Labour of Diviſion, and the Anſwer is 6724. (for the 
Anſwer will be of the ſame Name with the ſecond Number) which di- 
vided by 12 to bring them into Shillings, gives the Quotient 56s. which is 
the Price of 1121b, as required. 3 5 

Example 3. If a Staff of 3 V ards long give a Shadow of 2 Yards: How 
high is that Caſtle whoſe Shado w is 100 Foot? 

Which Queſtion, for the more ready Solution, ſtate thus : | 

If 6 Foot (which is 2 Yards) give g Foot, what ſhall 100 Foot give? 


By the Operation it appears, the ſaid 670030 50 Foot 
Caſtle muſt be 1 50 Foot high. — 

| 30 

30 

00 


Example 4. If 5641. 125. 6d. is to be divided between 165 Men, how 
much is one Man's Share ? | 
Firſt, reduce it all into Pence, by multiplying 564 by 20 (the Shillings 
in one Pound) taking in the 12 Shillings, as you are taught in Multiplication, 
and the Sum 11292 multiply by 12 (the Pence in one Shilling) and add 
the 6 Pence, the Sum 135510 is the Pence in 5641. 125. 64. Then ſay, 
If 165 Men have 13550 Pence, how many ſhall one Man have? And 
here you ſhould multiply 135510 by the laſt Number, but here it is 5 
which will neither multiply nor divide, therefore you only divide 135510 
the Sum of Pence, by 165 the Number of Men, and the Quotient 821 is 
the Pence for each Man's Share, which divided by 12 (the Pence in one 
Shilling) gives 68 Shillings, and the 5 remaining are 5 Pence to each Man's 
Share. | | | | 
Note, The 45 remaining of the firſt Diviſion is only $45 of one Penny. 
which is little more than a Farthing. | | 


The Operation follows. 
5644. 125. 6d. 
3 
11292 
I2 
22590 
11292 ; 3 
165) 1355760821 Fence 12)827(68 Shillings, equal 
Tha 3 72 3 3¹. 85. 5d. $ 
— — 101 3 
30 — — > 
25 a 33 Pence. 


. 
8 | B 2 Nate, 


The Rule of Three. "+ A» 


4 
| 
7 
1 
* 
X 3 


# 


12 The Extradtion of the Square Root. 


Note, That in the Rule of Three, the firſt and third Number muſt be both 
of one Denomination, and the ſecond muſt be brought into the loweſt Va- 
lue expreſſed therein, as in the foregoing Example, I work not the Queſt- 
ion as it was firſt ſtated, but tranſpoſing the Numbers, I put the Denomi- 
nation of Men firſt and laſt, and the Morey in the midſt, to anſwer to 
that part of the Rule, which requires the firſt and third Numbers to be 


both of one Name. The Anſwer thereof in the preceding Queſtion, as 


by the Operation appears, is 821 Pence: which reduced into Shillings, is 
685. and 5d. or 31. 85. and 5d. which is one Man's Share, which was required. 

The next thing I ſhall briefly treat of, is The Extraction of the Square and 
Cube Roots, as alſo ſomewhat of their Uſe. | | 


The Extraction of the Square Root. Fogo (84 Root 
. 12 extract the Square Root of 7056 64 
proceed thus: Firſt point the gi- — — 
ven Numbers (that is, put a prick over every other 164656 Diviſor 
Figure beginning at the firſt Figure at the Right- 656 
hand, and note by the way, that ſo many Points | ———— 
as the ſaid Number admits over it, of ſo many ooo 


Figures conſiſts the Root of the ſaid Number, then proceed, ſeeking the 
greateſt ſquare Number (which is a Number multiplied by itſelf) in the 
firſt Point towards the Left-hand (70) which is 64 conſtituted of 8 multi- 
plied into it ſelf; for 8 times 8 is 64. The Root of the Square Num- 
ber, which is 8, place in the Quotient, and ſubſcribe the ſquare Number 
(64) under the faid firſt Point, ſubtracting it therefrom, and ſetting 
down the Remainder (6) underneath : To this Remainder bring down 


the next Point (56) then drawing a crooked Line, on the Left hand 


of the Dividend (656) double the Quotient, and place it (v:Z. 16.) there- 
in, calling it the Diviſor, ſeek how often the Diviſor is contained in 
all the Figures of the Dividend, fave the laſt to the Right-hand : (vix. 
How many times 16 in 65? The anſwer is 4 times, which. place in the 
Quotient, and alſo on the Right-hand of the Diviſor (16) then multiply 
the Diviſor (164) by the 4 laſt placed in the Quotient, and put the Pro- 
duct, which is 656, under the Dividend, ſubtracting it therefrom ; which 
done, nothing remains : So that the Square Root of 7056 is 84. 5 
The Square Root is applied to Navigation, as follows: 

Any two ſides of a Right-angled Plain Triangle being given, the third is 
found by the Extraction of the Square Root. | | 
Example 2. Suppoſe a Ship to have made 87 Miles Difference of Lati- 
tude, and 71 Miles Departure, and the Diſtance to be required, the faid 


_ Diſtance is found by the Extraction of the Square Root, as follows. 


De Rule. Square the Difference of Latitude and Departure ſeverally 


(that is, multiply each by it ſelf) and from the Sum of both the Squares 
added together, extract the Square Root, which will be the Diſtance re- 
quired, 5 Example 


Extraction of the Square Root. 13 
Example. . 5 

Difference of Lat. 87. The Departure 7x. Square Diff. Lat. 7569 

Multiplied by it felf 82. Multip. by ſelf 71. Square Departure. 504 f 


60 77 Their Sum 12610 
„ 1 | | 

The Square — 756g The Square 5041 _ | 

N | 132610(T72, the Diſtance req. 

Py this Operation it ap- — : 
pears, that the Diſtance, o- 21)26 
mitting the Fraction, is 112 3 
Miles. 222) 510 

444 — 
66 


Examp. 2. Suppoſe a Ship's Diitance to be 111 Miles, and her Departure 
57 Miles, and the Difference of Latitude to be required; the ſaid Difference 
of Latitude is found by the Extraction of the Square Root, as follows. 

The Rule. From the Square of the Diſtance ſubtract the Square of the 
Departure, and the Square Root of the Remainder will be the Difference 
of Latitude required, | 
Example. The Diſtance I1I————— [he Departure 57 

Multiplied by it ſelf —— 111 ——— — Multiplied by it ſelf.— 57 


b 


Zn. - 399 
111 23 
| „ 111 Sg. of Departure 3249 
Square of the Diftance I2321 = mia 
Square of Dep. ſubtract 3249 +< 9go72(gs Diff. Lat. required. 
Remains 9072 81 
| 185)972 
98 


The Difference of Latitude, as | 
by the Operation appears, is 47 


95 Miles, omitting Fractions. | 
If the Departure be required, the Rule is, from the Square of the Di- 


ſtance, ſubtract the Square of the Difference of Latitude, and the Square 
Root of the Remainder is the Departure required. The Operation for 
Brevity-ſake is omitted. | 
_ Having proceeded thus far in ſhewing the Practitioner how to find 
the Diſtance, Difference of Latitude and Departure (any two of them 
being given) without Trigonometry, I ſhall ſhew the manner of find ing the 
Courſe exact enough for common Uſe, without the ſaid Operation, which 
is done as follows : 5 
The Proportion to find the Courſe. As the Sum of the Hypotenuſe (or 


Diſtance and half the greater of the other 2 Legs (vi. if the — 
: „ 708 


my 14 * The Uſe the Extraction of the Square Root. 


of Latitude be moſt, half that, but if the Departure be moſt, half that : 
I fay; As the Sum of theſe two is in Proportion to the leſſer (or remaining) 
Leg, fo is 86 to the Angle (in Degrees) oppoſite to the leſs Leg; which 


is the Courſe, when the Departure is leſs than the Difference of Latitude, 


otherwiſe tis the Complement of the Courſe. 
Examp, Admit a Ship's Diſtance to be 110; the Difference of Latitude 
to be 88, and the Departure 66, and the Courſe required. 
Firſt, add the Diſtance, and half the greater Leg into one Sum, 
The Diſtance is ä 1 
Half the greater Leg (88) is —— — — 44 


The Sum — — — — 


154 
Having thus done, ſay by the Rule of Three, 
As the faid Sum 1 54 is to 66 the leſſer Leg, ſo is 86 to the Courſe, 


To bring out the odd Minutes, multiply 66 

the Remainder of the Diviſion 132 by 60, | 4d. 

(the Number of 5 4 eee in a 516 ä 

Degree) and divide the Product by the Di- | * in. 

* ( : 54) and the Quotient of the ſaid 154) aac * 15 mm 

Diviſion gives for the Anſwer 51 Minutes; — 6 

So that the Courſe required is 36 deg, 51 — | 3 

minutes. | 924 154)7920(5! 
: 5 132 2 


| | 220 
Example 3. Extraction of the Square Root. Suppoſe a Rope of 5 Inches 
Compaſs, and another Rope of double the Strength is required, The Di- 
menſions of the ſaid required Rope are found by the Extraction of the Square 
Root : For ſhould it be ſuppoſed that a Rope of 10 Inches Compaſs, is but 
double the Strength of a Rope of 5 Inches; upon Proof it is manifeſtly 
falſe, for the ſaid Rope of 10 Inches is 4 times the Strength of that of 5. 
The Rule, Take the Compaſs of the given Rope (viz. 5.) and multiply 
that by itſelf ; which Product (becauſe the other Rope is to be twice as 
ſtrong) multiply it by 2, and the Square Root of the Product is the Com 


paſs of the Rope required. . Inc. 
Example. The given Rope's Compaſs 5 Inches, Extract the Root 5007 
Multiplied by itſelf 5 5 49 


The Square —— — 25 | £1 OY 


Multiplied b —— — 2 


3 : 50 : EE. 
So that by the Operation it appears a Rope to be twice the Strength of the 
given Rope of 5 Inches Compaſs, muſt be 7 Inches and a little better. 
If it's defired to know the Weight of one Rope by another, *tis as follows. 
The Proportion is, As the Square of the Compaſs of the one Rope is to 


the Square of the Compaſs of the other; ſo is the Weight of the one to the 


Weight of the other, Length for Length : Ex. Suppoſe a Cable of xo In- 


Ches to weigh 25 Hundred, and the Weight of a Cable of 8 Inches required. 


Say, as 100 (the Square of xo) is to 64 the Square of 8: ſo is 25C. the 


IVeight of one Cable to 16 C. the Weight of the other required. Ex- 


* K 
. "4 2 - 8 
3 
"LS 
Pi 


Extraction of the Cube Root, 15 
Extraction of the Cube Root. 


J fall firſt, as neceſlary, inſert a Table of the Cubes of the Nine Digits, : 
2 which ought to be committed to Memory, Om 


Hd O01 I 4 0640 — 343) 
Cubes of the Nine Digits 2 2 008 > 5 I2 53 8 7 
———027 JG — 2160 9g——— 729 


Example 1. Extract the Cube Root of 12167 | , 

Fir/t, Point the given Number (7. e.) put a | 12167(23 Root 
Prick over every third Figure (beginning at the | 8 
Right Hand) then feek the greateſt Cube in 4167 Refolvend 
the firſt Point (viz. 12.) which is 8, the Cube 1200 N Sia 
Root whereof (which is 2) place in the _ | 60 Tri le Quotient 
tient; ſubtract the Cube (8) from the firſt | — 7 * 10 
Point (12) place the Remainder underneath; — 2290 +V80T 
to this Remainder bring down the next Point 3000 
(167) and call this the Reſolvend, then draw a 540 
Line underneath it, then ſquare the Quotient | __ 27 
2, which is 4; multiply the faid Square | 4162 
(4) by 3co, which makes 1200 place this ooo 
under the Reſolvend, and call it the Triple | _ b 
Square, Again, multiply the Quotient (2) by 30, which makes 60; place 
this under the Triple Square, and call it the Triple Quotient ; add theſe 
two, (viz. ) Triple Square and Triple Quotient into one Sum, and call it 
the Diviſor; ſeek how often this Divi/or is contained in the Reſolvend, 
which is three Times ; which 3 placed in the Quotient, multiply the 
Triple Square by the Figure 3 laſt placed in the Quotient, and ſubſcribe. 
the Product underneath the Divi/or ; ſquare the ſaid Figure (3) laſt pla- 
ced in the Quotient, and thereby multiply the Friple Quotient, and place 
jt underneath the laſt Product : Cube the Figure (3) laſt placed in the 
Quotient, and place it under the preceding Products. Laſtly, add theſe 
three Products into one Sum, ſubtracting the ſaid Sum from the Reſolyend, 
ſubſcribe the Remainder ; to which Remainder had there been any more 
Figures, the next Point muſt have been brought down, and the preceding 
Work repeated from the Squaring of the Quotient, until all the Figures are 
ſo brought down ; but in this Example there being no more Figures, the 
Work is done, and by the Operation the Cube Root of 12167 appears 
to be 23, nothing remaining. 

Example 2. applied. Suppoſe a Ship of 300 Tun, 75 Feot by the Keel, 
20 Foot and a half at the Beam, and 14 Foot deep in the Hold; another 
Ship is deſired of the ſame Mould and Shape of 500 Tuns, the ſeveral 
Dimenſions of the Ship are found by the Extraction of the Cube Root. 
Example. Beginning with the Keel. Firſt, Cube the Length of the given 
Keel, which is done by multiplying it into itſelf, and then multiplying the 
Product by it again. | They 


16 


Then fay by the Rule of Three: As 300 Tun 
the one Ship's Burthen ; to 500 Tun the other 
Ship's Burthen ; ſo is 421875 the Cube of one 
Ship's Keel's Length, to the Cube of the other 
Keel's Length. Which being wrought by the 


Rule of Three, gives 703128: From which 


extract the Cube Root, and that will be the 
Length of the Keel required. 


In this Extraction 3 Cyphers are added to bring | 


out the Fraction, the Operation therewith being 


the ſame as if there had been more Figures in the 


propoſed Number ; the Operation gives for the 
Length of the Keel required 88 Foot +3 Parts. 

Thus, having found one of the Dimenſions, 
the reſt may be found without the Extraction of 
the Root, by the Rule of Three 

Thus, ſuppoſe the next thing I would find be 
her Breadth by the Beam, ſay, as the Length of 
the one Ship's Keel 75, is to the Length of the o- 
other 89 fere : So 294 Foot, the Breadth of the 
one Ship by the Beam, to the Breadth of the o- 
ther, which by the Rule of Three, gives 35 Foot 
5, So you may find the Depth in the Hold, &c. 

Example 3. Suppoſe an Iron Shot 4 Inches 
Diameter to weigh glb. and the Diameter of a 
Shot of any other Weight, -ſuppoſe of 721b re- 
quired. This is alſo done by the Extraction of 
the Cube Root, as follows : | 
Firſt, ſay, by the Rule of Three, 

A Asglb the Weight of one Shot, to 721b. the 

Weight of the other; ſo is 64 the Cube of the 
one Shot's Diameter, to the Cube of the other 
Shot's Diameter ; which by the Operation is 


512, the Cube Root of which is 8, the Diame- | 


Uſe of the Extraction of the Cube Root. 


75 given Keel 
15 


39375 | 
421975 Cube given Kee 


70312 5 (8872 Root 
5I2 


I91125 Reſolvend 
19200 Triple Square 
240 Triple 3 
19440 Diviſor 
15360 
15360 
512 
169472 
_21653c00 Reſolvend 
2323200 1 ripleSquare 
2640 Tr. Quotient 
2325840 | Diviſor 
20908800 
213840 
729 


21 123369 | 
529631 Remainder 


ter of the Shot required. 


But if it were required to find the Weight of aShot by the Diameter, *tis 


the Cube of the other: So is 
the Weight of the one Shot, to the Weight of the other required. 


And thus much for the Arithmetical Part of this Treatiſe. 


done thus, by the Rule of Three. 
As the Cube of one Shot's Diameter, to 


8 
. 
3 
3 
mas 
2 5 1 


Some neceſſary Geometrical Problemm. 17 
Prob. I. To raiſe @ Perpendicular from any Point propoſed, in a given 


5 Right Line. 3 | 
L ET the Line given be AB, and the. | De . 
perpendicular to be raiſed from the 1 A 


Point C; to do which ſet off the two | 
equal Diſtances CA and CB. Then the - NES 
Compaſſes being opened to any conve- | 
nient Diſtance bigger than A C or CB, | | 
with one Foot of the Compaſſes in the —4 „ 
Point A, deſcribe the Arch DE; then K GG ; 
with the fame Extent, and one Foot in the Point B, deſcribe the Arch 
FG, then draw the Perpendicular from the Point C, thro? the Interſection, 
(or cutting) of the two Arches FG and DE, which was required. 
Prob. II. To raiſe a Perpendicular on the End a Line. 


Let the Line given be AB, the | | "X > RY 
HG 


Perpendicular to be raiſed from 
the Point B, to do which, with one 


Foot of the Compaſſes at B, with . 
any convenient diſtance, as BD, 


ſweep an Arch; then with the . CR 7 
ſame Extent, one Foot of tbe . B 4 
Compaſſes being in the Point D, 3 2 

mark the ſaid Arch at the Point | . ; | 

C, and one Foot being at C, mark —— 

it at E, then with the fame di- A D | 5 


ſtance, one Foot of the Compaſſes being in the point C, deſcribe the Arch 

FG; and placing the Compaſſes in the Point E, deſcribe the Arch HI; 

= then from the Point B, and through the Interſection of the two Arches 

FP and HI, draw the Perpendicular which was required. 

= Prob, III. To let fall a Perpendicular from a Point aſſigned over 
a given Right Line. 

Let AB be the Line given, C the Point over | 
the Line from which the Perpendicular is to fall; c — 
to do which, place one Foot of the Compaſſes in 5 

the point C, then opening them to a convenient 
diſtance, mark the Line AB in two Points witk 2 
the ſaid diſtance, as in the Points A and B; then 5 . 
with one Foot of the Compaſſes in the Point A, A : 

. deſcribe the Arch EF, and with one Foot in tage 
Point B, deſcribe the Arch GH ; then from the 


Point E, and thro* the Interſection of the faid G. E 
two Arches, draw the Perpendicular CD, which. E H 8 
1 e _ 
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a given Right Line. 
Leet the Line given be AB, upon which 
C let it be required to let fall a Perpendicu- 
lar from the Point C; to do which, from 
1 | thePoint aſſigned C, draw the Line CA; 
DN which Line divide into two equal Parts, as 
ot | E in the Point D; then one Point of the Com- 
1. [| paſſes reſting in the Point D, with the 


AL B fame diſtance, (viz. of half the Line AC) 


Ew” deſcribe the Arch EF ; then from the Point 
C, to the Interſection of the Arch EF with the Line AB, draw the 


Perpendicular CB. 15 


Prob. V. To draw a Line parallel to a Line given. 


— 22 2 2 
—— reit is required to draw a Line parallel; 
E | of to 25 Wh. firſt take in the Com- 
7 paſles the diſtance at which the pa. 
A——— V rallel Line is to be drawn, and then 
ol. D ſetting one Foot of the Compaſles in 
the Point C, on the Line AB, deſcribe the Arch E; and with the fame 
diſtance, with one Foot of the Compaſſes in the Point D, deſcribe the 
ArchF ; then laying a Ruler to touch the Convexity of the two Arches, 
draw the parallel Line FE. ; 
Prob. VI. Te draw a Right Line parallel to a given one, that ſball 
2 paſs thrg' a point given. 
Suppoſe AB the given Line, and it's required to draw a Line parallel 
thereto, that ſhall paſs thro? a given Point, as C. 
he Set one Foot of the Compaſſes in 


1 „C, with the other at any diſtance, 
— Kr 26; C crof AB in D, and with that diſtance 
8 from any Point as A, of the Line 
CF \D AB deſcribe an Arch EF ; then from 


A- —_—z C with the diſtance AD croſs the 

Arch in G; and draw the Line CG 

- Which ſhall de _—_ to the given Line AB, as was required. | 
PROB. 


VII. To make an Angie equal to any Angle given. 
| F Suppoſe FDE an Angle given, 
and it is required to make another 


firſt draw the Line DE, then with 
any convenient diſtance lefs than 
DE, deſcribe the Arch KL, then 
— placing the Compaſſes at D, with 
due ſame diſtance which ſwept 8 


Prob. IV. Another way to let fall a 1 from a given Point on 


Let ABbea Line given, to which 


Angle equal thereto: To do this, 


1 . HIS Inſtrument, ſo beneficial an Aſſiſtant to the Practical Part in 


Line DKF, then is the Angle EDF 1 


and D, and draw the right Line ED; | 


of the Compaſſes being in the Point B, mark the Arch FG, in the Points 


Center upon aPio, fix d in a Box, is Foltion dee North'& — 
| =” a a 


Geometrical Problems, 
Arch KL ſweep the Arch KL; take 
the Arch KL in the Compaſſes, and 
ſetting one Foot in the Point L, 


croſs the Arch LE in the Point K, 
then through the Point K draw the 


i 
L 


equal to the Angle EDF, as was —E 
rob. VIII. To bring any three Points not ſituate in a Right Line, 
„ into the Circumference of a Girele. 8 

Let the three Points throꝰ which the 3 

Circle is to paſs be ABC: Take above D 
half the diſtance between the two Points 
A and Bin the Compaſſes; and one Foot 
of the Compaſſes being in the Point A, 
with the ſaid diftance deſcribe the Arch 

ED; and with the ſame diſtance, one 


Foot of the Compaſſes being in the Point 
B, mark the Arch ED in the Points E 


then take above half the diſtance between the Points C and B in the Com- 
es, and one Foot of the Compaſſes being in the Point C, with the faid 
iſtance deſcribe the Arch FG ; and with the ſame diſtance, one Foot 


F and G, and draw the Right Line FG. Now where the two Right 
Lines DE and FG, being continued, interſe& each other (viz. in the 
Point H) is the Center of the Circle, which was required. | 


The Deſcription of the Mariner's Compaſs. 


Navigation, as to its Inventor, is uncertainly diſcourſed of; its Age, 
by ſome ſuppoſed to be in theſe Parts of the World about 300 Years ; 
the Utility whereof to us evidently appears, conſidering the many In- 
conveniencies that attended our Anceſtors, in tracing the vaſt Ocean, 
for want of ſuch a Guide, under whoſe ſubordinate Conduct of later 
Years, our Maritime Affairs have ſucceeded ſo well. * | 

It is a Circle of greater or leſſer Diameter at pleaſure, deſcribed upon 
a Paſte-board, and divided into 36d Degrees, and 32 Points, (and ſome- 
times into 24 Hours) each Pojut containing 11 deg. 15 min. or 3 quar- 
ters of an Hour; as in the following Figure. | 

The Circle being thus divided upon the Chard or Paſte board, there 
are paſted on the other Side of the ſaid Chard or Paſte-board, two Wires, 
which Wires being touched with the Loadſtone, and the Chard hung at the 


20 | T 2 Mariner's Campatiy 
and the faid Box being cover'd with a Glaſs, and hung in another fquare 


Box, to the End the Chard may traverſe notwithſtanding the Ship's 
Motion, being thus fixed, is ready for Uſe. 


The Figure of the Mariner's Compaſs. 
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6 To fird the Prime or Golden Number. | 1 

| TF H E Prime or Golden Number, is a Revolution of nineteen PER 
in which Term the Moon returns to. make the ſame Aſpects with 


the Sun on the ſame Day of the Month (moſt commonly) that they were 


on Nineteen Years before. 
To find which, add x to the Year of our Lord, and divide by 19, the) 


Remainder is the Prime or Golden Number, but if nothing remains, the 
Prime is 19. „ 985 ; nn 
| | ; 


* 


The Juke Kalenth?.. PR oY . 
Example. To find the Golden Number aan the ear 1746, add 1 


which makes - 1747 f which divide by 19 | 100 7 = 
-= | 


The Ane 18 is the Golden Number for the Year 1746. 
To find the Epact. 


T HE Epad i is the Number of Days that the Solar Year of 365 Day 8 


exceeds the Lunar Year (or 12 Revolutions of the Moon to the Sun) 
of 354 Days, the Difference being 11 Days: When the Golden Number 
is 1, the Epad is 11; when 21, the Epa#? is twice 11 or 22; when 3, 
thrice 11 or 33 (rejecting 30) that is 3, &c. and it is thus found: Di- 


vide the Prime by 3, if o remain, the Epact is the ſame with the Prime; 


if x remain add 10, if 2 add 20 to the Prime, the __ (rejecting 39% 


if need be) is the Spa : 
Examp, In the Year 1759, R Golden Nanda! is 123 which divide * 3 


there remains o; which ſhews the Epar? is I2, the fund with the Prime. 


In the Year 1748, the Golden Number is 1, which added to 10 (be 
cauſe 1 cannot be divided by 1) makes 11 for the Epar?. 

In the Year 1743, the Golden Number is 15, which divided by 3, there 
remains o, therefore the Epact is 15, the ſame with the Golden Number. 


Or, Multiply the Golden Number by 11, and divide the Product ß, 


30, the Remainder is the Eat. 
To find the Moon's Age. 


A DD to the Epact for March 1, for April 2, for May. 3, for June 4, 


for Fuly 5, for Auguſt 6, for September 7, for October 8, tor No- 
vember 10, for December 10, for January o, for February 2. 
Having added to the Epa# the Number for the Month, according to 
the Rule foregoing, add thereto the Day of the Month, for which the 
Mocn's Age is required: theſe three Sums added together, if leſs on 


$a Zo, is the Moon's Age; if more than 3o, then divide it by 


the Remainder is the Age of the Moon. The Moon's Age ſubtra i 

from Zo, leaves the Day of the Change. Again, 1 5 added to, or ſub- 

tracted from the Day of the Change, leaves the Day of Full Moon. 
Example. Suppole it were requir'd to find the Moon's Age, of ce -- 


firſt Day of April, 1746. » 


Firſt, Set down tte E pat? for that Year — 
To which add the Number for the Month, which is —— 2 
To that add the Day of the Month, which i — 


= Sum, gives the Moon" 8 2 —B wow 

| Ad ag of. 8 | e ; 

Tae — 21 The Moon's Age. EET on 
Remains 09 Days 0 Change 2 8 n Franz 
Add —.— 15 £ | 3 DN ESTER 
Makes- 24. n to the Full Moon. 2 2 


Lal 
PF. 
7 1 * 
TIS ” 
” : 4 


| Rn 75 find the Cycle of the Sun 
To find the Moon's Southing by her;Age, ſee in hs Uke of the Tide- 4 


To find the Dominical Letter. 


TAKE the Year and its fourth Part, and add 4 to it ; then divide 
that Sum by 7, and ſubtract what remains from 7, the Remainder 
ſhews the thing required; accounting the Letter A for 1, B for 2,. C 
for 3, D for 4, E for 5, F for 6, G for 7. 

Suppoſe the Dominical Letter was required for the Year 1747 |: 

Firſt, Set down the Year  —— —174 = 

Then the 4th Part, which omitting FraCtions is 43 .F 
| Pb 8 The Sum divided by 7)2187(312 % 
4 f 


The Remainder after Diviſion is . which being — bY 
ſubtracted from 7, leaves 4 ſhews it muſt 8 * 
be the fourth Letter, which is 'D. the Dominical 3 0 

Letter for the Year 1747. But when. it is Leap- — 1 
year, there are two inical Letters, and then 17 a 
the Letter thus found ſerves from the laſt of Februa- 14 = 


To find the Cycle of the Sm. 


APD 9 Fore | 9, divide the Sum by 28, the Remainder is the 
| Suppoſe it be required for the Year 17 $5 
Divide y—— — mn 


1 86 
56 
24 


By the Operation it appears that 24 is the Cycle of the 
Sun for the Year 1751, being the Remainder after the Diviſion. 


Note, Hillary Term begins Jan. 23, and ends Feb. 12. 
— er Ter m begins 17 Days after Ep after-day, and ends Monday de- 

e 

7 1110 Term degins on Friday after Trinity Sunday, and ends nine- 
teen Days after. 

 Michaelmas Term begins Oefeber 23, and ends November 28. 
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— 2 


February January | 


New moon 
Firſt quart. 
Full moon 


Laſt quart. 


New moon - 


Firft quart. 
Full moon 


' Laſt quart. 


New moon 


Firſt quart. 
Full moon 


Laſt quart. 


22 Pad 

14+. 7 

+: : 

1 7 

7 . 

be eW moon 
#235? 

i Ia 5 

TM Firft quart. | 


Full 8 
Laſt quart. 
New moon 


Firſt quart. 


Full moon 
Laſt quart. 
New moon |: 


ung 


— — — 


September 


Ottober 


——_— 


November 


8 
8 
J 


"Months Months. 
New moon Fit quart. 
Firſt quart. D Full 5 
Full moon | 2 Laſt quart. la 
Laſt quart. New moon |2 


a (Firſt quart. 
Full moon 
JL quart. 

New moon a6 4A 

Firſt quart 

Full moon 


Laſt quart. 
New moon [25 


Firſt quart. 
Full moon 
Laſt quart. 
New moon [24 


* 


Firſt quart. 
Full moon 
Laſt quart, [1 


CF irſt quart, | 
Fall =— 


Firſt quart 31 


Hur E clipſes this Year, two of each Luminary, 
Firſt will be of the Sun, April the 1ſt, inviſible. 


4 The Second will be of the Moon, April the i5th, viſible 9 Digits. 


third will be of the Sun, September the 24th, inviſible. 


3 The fourth will be of the . Ogober the oc, invifible. 


— 


_ * 


—— — 
o 
% 


New moon [23] 3M 


— 


Laſt quart. [15] NM 
Neu moon [22 8A 


24 A Table of the Moon's Age for the Y, ear 1745. 6. 
Months © . H. Monts [Djai. 2»; 


* 


Full moon | 7] 4M ( Full moon | 2] 42 
Laſt quart. |13| 7 A D JLaſt quart. [10] 7 þ| 
New moon [21] 3 A New moon|18] 1M 
Firſt quart. 29 6A Firſt quart, 24 4 A 2 


— 


January 


Laſt quart. 12 M Laſt quart. g õο , 
New moon 200 M New moon 16 oNi| 
Firſt quart. 28 7M Firſt quart. [22| mid 
Full moon [39;z0 Al 7 


Auguſt 


Full moon 5! 2A = | 11 6Vv] i 


February 


Full moon | 611A 
Laſt quart. 13 10 A 
New moon 22 3M 
CFirſt quart. 29 6 A 


Laſt quart 7|1t Al © 
New inoon 1 5 AA 
Firſt quart. |21]noon| © 
Full moon 29 3 A 


- March 
September 


Laſt quart. | V IioM 
New moon.[14| 3M 
Firſt quart. [21] 4M} 7 
Full moon [29 9M] = 


Laſt quart. 12 
New moon 20 6A 
Firſt quart. 28 1M 


No moon | 4 6A 


1 moon 5| 8M 


Laſt quart, | 5] 8 A 
New moon [12] 1 A]- 
Firſt quart. [19]mid 
Full moon [28] IM 


Laſt quart. 12 8 M 
New moon 20 
Firſt quart, of 6M 


"5 moon | 3 5M 


November 


5 

> 

OAober 
— RALLY ⏑ 


Laſt quart. | 5 4M 
New moon |i2| 2M 
Firſt quart. |: 9 
Full moon 27 4A 


Laſt quart. 12 4M 
New moon 18 4 A 
Firſt quart. 


1 


td 

VU 

_ 

= 
December 


| There will be two Eclipſes this Year, both of the Sun. 
| The firſt will be on March the 2 1ſt, viſible. | 
The ſecond will be on September the 14th, inviſible. 


: jp * 
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A Table of the Tear For fo er 1740: 25 


\ 


— 1 * 
” «+ 


Months . H. ' Months. * H. 
t Laſt quart. | 3 1 A| New moon | 7} 2Ml. 
8 . | 85 1 
I } New moon 100 5 A |S Firſt quarr. [14] 1M 
SJ Firſt quart, 18 7 A Full moon 211A 
Full moon 7 5M Ie quart. 510A 
| ; | 
2 (Laſt quart. | 110 A | (New moon 6 nid 
New moon | 8[1oM| [= )Eirft quart. 12, 6 A 
S } Firſt quart. 7] 3 Al S ) Fult moon 19 mid. 
Full moon 24] 4 A _* CLaſt quart. 280 3M 
Laſt quart. 3] 7M| S ( New moon | 4| 9M ; 
New moon [11] 3M 8 „ aid 5 
S \ Firſt quart. [19] UM J Full moon [18] 4 Af. 
S ( Full moon 260 1M I Laſt quart. 2 6 8 Aj} 
Laſt quart. | 1] 7 A A New moon | 3 1A] 
New moon 9 9g A S Firſt quart. io o- 
SY Firſt quart. [47] 6 A J Full moon 18 N 
Full moon [24] gM 8 Laſt quart. [26-40M| : 
Laſt quart. 1 8 | 'J : New moon. | 21 4M 
New moon P 8 irſt quart. | 8 mid. 
>& Firſt quart. 17 2M Full moon „ AMI“ 
S Full moon [23] 5 A ( Laſt quart, pers 
Laſt quart. g3oſmid. 1 | 
| 3 EZ | e 2A 
(New moon | 8| 2M 'S \Firſt quart. | 8 6 A 
2 Firſt quart. 15 8M| 8 Full * 1610 A 
,) Full moon 22 1M Laſt quarr. ＋ 9M| 
 C Laft quart. 29ʃ 5 A NC ew: moon 2M: 


Dyere weill be I E 22 this Year. ; 
; The Firſt is Feb. 24, at 4 aft. inviſible, for the Eclipſe ends 27 e. e' er the 
Moon riſes, two-thirds of the v Diam. on the lower ſide will be darkned. 
The Second is of the Sun inviſible, on March the 11tHat 2 in the Morn. 
Ide third is of the Moon, viſible at TLandum he rgtiy of Auguft at Mid- 
night, ſve Digits on the upper Side. . 
The fourth Eclipſe is of the Sun, en September the 4th, at in theMorn- | 


 _ing inviſible, by reaſon of the Moon's great South Latitude. 


j 
N 
| 
| 
| 
- «{ 
BW 


* — 


| 


2 


3 


1 


6 


W; Table of the Moon's Age for the Year 1 747. 


TD. 


_—_—_— 


_— 


Fanuary 


February 


Y Full moon [11 
» 


RS. 


deal quart. 8 


{ New moon ;29 


ra quart, | 6 


Firſt quart. 7 
Full moon 15 
Laſt quart. nx 
New moon 2 


Full moon 
Laſt quart. 2 


Firſt qa 
, 
New moon 21 


Full moon 15 
Laſt quart. 22 


Full moon 1 13 
Laſt quart. |20 
New moon 28 


Firſt quart. 5 


Laſt quart. 18 
New moon 26 


= 1 


| Firſt quart. 
J \Full moon 
S Laſt quart. 


Oktober 


Months 


| br 


Laſt quart. 


Firſt quart. 
3 Full' moon 
New moon 


Laſt quart. 
New moon 


F ull moon 
1 5 quart. 


September 


Firſt quart. 
Full moon 
Laſt quart. 


New moon 


Full moon. 
Laſt quart. 
New moon 
Firſt quart, 


November 


8 Full moon 
= 15 quart. 
8 

S New moon 


Firſt quart. 


27 


an. the 29th, inviſible. 
July the 26th, inviſible. 
the 24th, inviſible. 


Six Eclipſes this Tear; four of the Sun, * two of the Moon. 
The Firſt will be of the Sun, EI 
The Second will be of the Moon, Feb. the 1 30h, viſible and total. 
The third will be of the Sun, 
The Fourth will be of the Moon, Augu/ the gth, inviſible. 
The Fifth will be of the Sun, Augu/? 
Ihe Sixth will be of the Sun, — the 23d, inviſible. 


— 
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April 


February January * 


March | 


* A Table of the Moon's Age for the Tear 1748. 27 | 


Months 
Full moon 

Laſt quart. 
New moon 
Firſt quart. 


«Fall moon 
15 quart. 


Firſt quart. 


Full moon 
Nt quart. 


New moon 
( Firſt quart. 


Full moon 
Laſt quart. 
New moon 
Firſt quart. 


Full moon 


Firſt quart. 
Full moon 


Laſt quart. 
New moon 
Firſt quart. 


JV » 

S 

U 
. 


D 


160 


24 
31 


6 
14 


H. 


22 
8 


8 


October September 
ꝓ— 


November 


December 


Months 


Juh 


Auguſt 


Laſt quart. 


New moon 
Firſt quart. 
Full moon 


Firſt quart. 


Laſt quart. 
New moon 


Full moon | : 


New moor, 
Firſt quart. 
Full moon 


155 quart 


Laſt quart. 
New moon 
Firſt quart. 
Full moon 


Firſt quart. 
Full moon 


C Laſt quart. 
3 moon 


Laſt quart. 
New moon 
' Firſt quart, 
Full moon 


{ 


18 


D. H. : 
A 


28 


| | 
11 
*Y 


3 
11 


313 


2 


mid. 


Laſt quart. | 


Full moon 


Four Eelipes this Year, two of the Sun 
The Firft is of the Sun, 


oon, Fuly the 28 


and two of the Moon. 


January the 18th, inviſible. 
The Second is of the Moon, February the zd, inviſible. 
The third is of the Sun, Fuly the r4th, viſible 10 Digits 


i. 
as. 


6 1051 
14 11M 
22! 5M 


'T he 


_ "IF 
. 


Fourth is of the M 


: 5 


th, viſible 6 Digits. 


' 1557 LI 


28 ÞA Table. of the 


* 


Moon 


Year 17 


— 


Months 


* —— — — 


4 


=D 
IT) 
CY 
V 


8 
| 


May 


* 


V 
S 


— — 


April 


Laſt quart. 


18 
550 


New moon 
Firſt quart. 
Full moon 


(Laſt quart. 


New moon 
Firſt quart. 
Full moon 

Laſt quart. 


B 
New moon 


P. 2 ir ſt quart. 
Full moon 
C Laſt quart. 


New moon 
Firſt quart. 
Full moon 


New moon 
Firſt quart. 


Full moon 5 f 
27 


Laſt quart. 


New moon 
Firſt quart. 


I , D. HI. 


31¹ 
1214 


Full moon 
Laſt quart. 


+ 
26 


— — 


5 


OZober 


| November 


—— Dre 


D 


September 


December 


New moon 
Firſt quart. 
Full moon 

Laſt quart. 


New moon 
Firſt quart. 
Full moon 
Laſt quart 
New moon 


Firſt quart. 
Full moon 


Laſt quart. 
New inoon 


Firſt quart. 


Full moon 


Laſt quart, 
New moon 


Firſt quart. 
Full moon 
L aſt quart, 
New moon 


Firſt quart. 


Full moon 


) Laſt quart. ' 


New moon 


49. 
| Months 5 D 


D 


28 


51 
124 
20 


1 


o +> — 


W ACO N 
DES ZBD 


> 


8M 


Five Eclipſes this Year, three of the Sun ang two 


The firſt will be of the Sun, Jan. the 7th, inviſible. 


The Second will be of the Moon, Fund the'rgth, inviſible. 
The Third will be of the Sun, Fu the zd, invifible. 


Ihe fourth will be of the Moon, Decemb. the 


of the Mam. © 


12th, viſible 6 Digits. 


The Fifth will be of the Sun, Decemb. the 28 


x 


th, viſible 8 Digits. | 
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Months e — "D: 
( Firſt quart. 4 4M ( Full moon 8 
S Full moon [11] 1A 3 
| T ) Laſt quart. 19 5 A 0 New moon 22 
New moon [26 {40 A] | Firſt quart. 30 
1 | 
> e Firſt quart.| 2 2 A ( Full, moon 6 
I Full moon [10] 7M : 'D Laſt quart. 13 
$4 Laſt quart. 18 IM | e 
(New moon[25 |. 8M Firſt quart. 28 


Firſt quart 312A 
Full moon 1112 A 
Laſt quart. 20 1M = 
New moore 4A — 


Laſt quart. 11 
New moon 19 In 


Firſt quart.| 2| 2 A A 
Full moon [10] 5 A! D 


(Full moen | 8 9A 
8 Laſt quart. 15 A | 

New moon 22 7 
-_C Firſt quart. 300 3 KN Full moon [31 


New moon [I 7 


& (Full moon 2% A 
[' Laſt quart. | 9 

| > New moon 18 

S CFirlt quart. |25} 2 A 
{ Fe Full moon 2| 

L 2, 

8 

S 


2 


Firſt quart. [24 1 1A 


Five E clipſes this Year, three of the Sun, and two of the Moon. 


The firſt is of the Moon, June the $th, viſible and total. 
The Second is of the Sun, June the 22d, inviſible. 

The third of the Sun, Nov. the 18th, inviſible. 

The Fourth of the Moon, Decemtb. the 2d, viſible and . 


The Fifth of the Sun, Decemb. the 17th, inviſible. Rk 


* 4 


30 A Table of the Moon's Age for the Year 1751. 
Months . xf. | Months [DjH. | 1 


1 To mr name awd Poon 3 
Laſt quart. | 4jcOo A| 
New moon 11 ; 
Firſt quart. | 19] 7M| 7 
Full moon | 27| 4M{ © 


ht 


> Laſt quart. 8 Y M . ( 


* 


New moon |16| M. D 
Firſt quart 23 8 M = 
Full moon | 50] 2 4 


Fanua 


* 


New moon 14 mid New moon 10M 
Firſt quart. 2 44 Firſt quart 1710 AA 
Full moon 28 Full moon 254A 


Laſt quart. | i noon| 7 
\ New moon $ 3A "2 
Firſt quart. 16 ; AA 
Full moon 424] 21 


4 


; Laſt quart, 301lro A 


Laſt quart. 7| 9 V 4 Laſt quart 3 5M 1 
: 
RJ 


February 


| Laſt quart, 9 2M K 
)New moon | 16lroM |S 
Firit quart. [24| 3 Af Q 

(Full moon 30 6 A TS 


March 


. - 


= moon 8] M 


——— —¼Lm 


Laſt quart. | 74A 5 
New moon 8 
Firſt quart. 21 4A] D 
Full moon 291 1 M S 


11 


> 
PG 
> 


— 


Apri 


Firſt quart. 16 7M 
Full moon [23J100n 


— 


Laſt quart. 36 854“ 
Laſt quart. 7 4M | . 3 
New moor 14 2M New moon y IM 
Firſt quart. 21 5M Firſt quart. 14% % Af 
Full moon 29 2M Full moon [zz [hoAl © 
Laſt quart, | 281A 


May 


November 


| (Laſt quart. | 5 2 A 

S New moon [12] 8M 

fed Firſt quart. 19 3A N 
Full moon by "A 


New moon | 6 7A 
Firſt quart. |(4]noon 
Full moon 1 hoon 
Laſt quart. 81 2 A 


There will be four Eclipſes this Ear; two of the Sun and two of the | © 

5 von. „ 
The Firſt will be of the Sun, May the 14th, inviſible. oP 
The Second will be of the Moon, May the 29th, viſible 10 Digits. 1 
The Third will be of the Sun, November the 7th, inviſible. 323 
The F. ourth will be of the Moon, November the 21ſt, viſible 8 Digits. | © 
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December. 


- Table of the Moon's . for the Tear 1752. 31 
Months D. an | Months D. H | 
Ne New moon| ; 3 Firſt quart. | 7M 

S) Firſt quart. 13 Im id. & YFull 3 15] 7M| 
JE Full moon 19 8 A 5 Laſt quart. [922] 9 A 
* |( Laſt quart. = SM New moon [29] 3A 
| | 
Sc New moon 4 »M Firſt quart. 511 A} 
8 Firſt quart. 3 N 8 Full moon [1311 A 
S) Full moon 181 8M S Laſt quart. 21 5M 
3 ( Laſt quart. 26 IM New moon 28 2s 
Hege 
oF S YFirſt quart. 11 8A 8 Tul moon 12 14 
Full moon lx 9| 3M 2 Laſt quart. 191 14 

Laſt quart. 26] 6A 3 ( New moon 26 noon] 

| 

New moon | M Firſt quart | 4| GNM 

) Firſt quart, 18 "M 4 Full moon 12 750 

Full moon 17 IM & 7Ilnſt quart. 1811 A 

Laſt quart. 25 M = New moon 261 2M 

New moon 2 6 A > Firſt — 3] 2M 

Firſt quart.] of 1 A Full moon 10 1A 

Full moon 17 3M Sat quart. 17 N 

Laſt quart. 25 Mid. = New moon | 24] 7 A 

New moon | 1 1M 5 Firſt quart. 217A 

Firſt quart.{ 711 A Full moon [10] IM 

Full moon 151 5 A S ) Laſt quart. 16] 9A 

Laft quart. [23 f IM Q | New moon [24|10M| 

New moon 30 $M! 5 | — Tp | | 

There will be two Eclipſes this Year, both of the Sun, in; 
The Firſt will be on May the. 2d, invifible. | 

The ſecond will be on OZober the 26th, inviſible. 


— 


32 | „ 
The Uſe of the foregoing Table of the Moon's Age. 
IN the ſaid Table the one half Page contains the firſt ſix Months of the |; 
| Year, the other half the following fix Months; in the firſt Column off 
each half, towards the Left-hand, are the Months; in the ſecond the 
New, Full, and Quarters of the Moon; in the two following Columns 
are the Days and Hours of the ſaid New, Full, and Quarters, either 
Morning or Afternoon, as the Letters A and, M denote, A ſignifying 7 
Afternoon, M Morning. At the Bottom of the Tables are the Eclipſes 7 
for the reſpective Year. « 
The Uſe of the Table is, readily by Inſpection, to find the Day, and 
Hour, of the New, Full, or Quarters of the Moon. =_ 
Example 1. Suppoſe it were deſired to find the time of New moon, Fan. 
1746. Firſt look for the Year 1746 on the Top of the Leaf, which having 
found, look for January in the firſt Column towards the Left-hand; then 
in the next Column in the ſame Month is found New moon; and in the 
wo following Columns againſt New-moon ſtands 10.5 A, which ſhews © 
x the New moon in January 1746 is the roth Day at 5 Afternoon. 
The ſame Directions ſerve for the Full Moon, or Firſt and Laſt Quarters. 
IJ 0o find the Mocn's Age, ſubtract che Day of the Change or New-moon 
from the Day propoſed, the Remainder is the Moon's Age. Suppofe there- © 
fore it was required to find the Moon's Age for March 30, 1748. 2 
Looking in the Year 1748, the Table gives the New- moon for March 
to be on the 18th Day, therefore 18 being ſubtracted from go, there re- 
mains 12, whereby it appears the Moon is 12 Days old on the 3oth of 
March in the Year 1748. | | 
Example. Suppoſe it were required to find the Moon's Age on the 1ſt 
of November, 1746. | | | „ 
The laſt New- moon before Nov. 1ſt was O96. 3d, but becauſe you 
cannot take 3 from 1, you muſt add 31 (the Number of Days in O#96.) 
and from the Sum 32 ſubtract 3: the Remainder 29 is the Moon's Age 
required. ee 
A Tide Table for the Sea-Coaſts of Great-Britain, Ireland, Norway, 
Holland, Flanders, France, Biſcay, &c. Shewing what Moon 
mates Full Sea, upon the Full and Change Days, at the Places 
following, in Alphabetical Order. 8 
A ä M| At Abermorich, and Antwerp, H. M 
| AT Army, NNE. and SSW [01/30[Eaft and Weſt——— —— [oblog.* 
At Amſterdam and Ar- At Alborough, SE by S. and 8 
mentiert, NE; and: SW. —— 2 | 5 © 
At Abarwark, E NE. and 
W.S.W. — 


4 


x 08 
# 


wr OE 7. 


1 and before the Race of Blan- 


South Coaſt of Bretagne, the 


Fug N by E. and 8 by W — 004 
Ie, NNE. and 88 W. — 01 
wiel, NE by N and SW by S. 02 


nel NE and SW 


The Tide- Table. 


B HM Between Guernſey and the. H. M 


At Beachy and Blacktail, 


I2 


guet, N. and 8 
Thwart of Beachy in the Of 


At Blackneſs, in Bluet, at Bell, 
Wichout Bluet, and at Ber- 


Tne River of Bourdeaux, the 


Caskets, before Cromer, before 
the Cas#ets and Guernſey, Seven 
00 Clifts, and at Caineſs, SE. and 

NW 


berneſs, SE. by Sand NWbyN 
30 At Cotos, in the Foſs of Caen, 
in Calice Road, and in Chamber- 

15 net Road, SSE. and NNW. 
Before the Haven of Caen, 
in the Chamber, between Crip- 


Coaſt of Biſcay, and at wap ET, 
At Breſt before theBaſe,theRi- 


ver of Bourdiaux within the Ha- 
ven, NE by E. and SW by W. 93 


5 5 ney, and in the Channel before 6 
Bourdeaux, Eaſt and Weſt — 0 


. 
AD og 
, — : 
5 


« . os 
8 
N 3 : I, 
"id POE: * 
65 , 


Chrifti Point, before and at 


Cape, NE. and SW, 


In the Breeſound, Bloy, Bal. 


timore, ENE. and WSW. — 94 


Before Bremen, and at B/ack- 


At Briſtol Key, E by 8. ary 


1 Bridewater, ESE. and W 
Bullen deep, SSE and NNW| 19 
. N 


In Condado, N. and 8S — 12 
In the Chamber of Rye, N. by 
E. and S. by W OO 
Without Calice, at Corpus 


— 


Camfer, NNE. and S8 W. |? 


Between Calice and Dover, 
before Conguet, and at the N. 


1 Calice, C. "Wa and 


in the Creek, ENE. and WSW. O4 3OSE and NW 


At Caliy, and in the Bay of 
Camarthan, E by N. & WbyS 7 


At Concalo, E and W. 2/00 North and South 
At Fluſhing, N by E. and S| 


Without the Cas#ets, in the 


03/00 


ple- ſand and the Creyl, and at 
00 Calſbot, S by E. and N by W. 
D 


At Dover Pier, and before 
45 Dunkirk, N and 8 


| At Denbeizhand Downs in the 


30 Road, NE. by N. and SW by s 
At Dort, NE. and SW — 

At Dungervan, E NE. and 

OO WSW, 
At Dartmouth Faſt and d Weſt 


—U — — — 


NW by W. 
30] At Dunbar, SE and NW 
30 At Dungeneſs and Dunnoſe, 
SE by S. and NW by N 

At Dover, Diep, and in the 
Downs a ſhore, S. S. E. and N. 
45NW. 

3h 


At Embden, before the Elve, 

32before the Eyder, and before 

Enchuſen, North and South 
At Edam, NNE. and SSW. 


5 


— ů —ů—* 


ern Emes, and at Engomonts, 


F 
15 On the Coaſt of Flanders 


LY SE by E. and NW by 


7 


08 | 


b W, — 
15 e E 


Before 


45 At the CasFets, and at Cham- 


Og 


0945 


10430 


45 At Dublin, S E by E. and 


10030 


Before the Eaſtern and Weſt-· 


ogſoo 


ola5 


1200 
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Before the Fn in the Chan. H. M. Horn, and at Hampton- Key, N.] H. M 
nel NNE and SSW ————|1 Zo and S. 
Without Peuntney, N E by | Under Holy Ifland, and at | 
N and SW by 8 02;15}orn, NNE and SSW ——| 0130] 
Without the Banks of Flan- Before Hartlepool, NE and | 
ders, NE and SW -[03 os W 
At Flamborough and Bridling- | At Huntclif-foot, NE by E 
ton, ENE and WSW 8 04 30 nd SW by — — OJ 45 
At the Forn, in Foy, at Fal- At Humber, E by N &WhbyS.|o5!15 
mouth, E by N and W by S ſos 15 Before Hamboroug h, at Hull, 5 
Between Foy and Falmouth, | t the Holms, and before Hum: 
in the Channel, and at Foul. er's Mouth, E and W. 
neſs, E by 8. and W by N. — 0645 At Harlem, Haure de Grace, 
Before the Coaſt of Frize- | nd Homehead, SE. and NW. 
land, and the Fly, ESE and At St. Hellens, at Harwich, 
WNW. 07 ZOand without the Banks of Har- 


Without the Fly, SE by Ej | wich, SSE and NNW 


and NW by W o815 At Harwich within, S by E. 
At Frizeand Fair 1{e,NW| fand N by W. = 
and S E — [09 00 © 
At the Frith, and at theSeurh-| | At Futland Iſlands N and S 
Foreland, SSE and NNW —|10 30] On the Weſt Coaſt of Ire- :4 
In Fair Iſe Roads, and at the land, NE and SW. | 3 
North Foreland, 8 by E and In all the Havens of the 95 
N by W | II 5|South Coaſt of Ireland, E by 45 
| N and W by 8 | % 
In the Road of Gibraltar, at K 1 
Graveling, and before Cher- Kentiſh Knack, N and 8 — : 
burg, N and S — 2 OO | At Kelliers, NE and SW | 2 
Before Goeree, at Guernſey, & At King/ale, ENE & WSW 4 
at Graveſend, NNE and SSW|o1 30] At Kilduyn, ESE and WN 3 
At Groin, at Gaſcoign, and JW | < Z 
the Coaſt of Galicia, NE and AtK/dive, SE. and N ns 5 
Between Guern/ey, and Ca/-| | | At Leith, N. and s — 12 
bets, SE. and NW - o? At Lisbon, NE. by N. anal | | © 
Thwart of Guernſey in the ISW byS 3 => 15) 
Channel, SE by 8 and N W At London, NE and SW ſo3 Coo 
by — 0g 45 Thwart of Londey, and be | | © 
In the Chamber and Goeree-| f fore Lin, E by N and W by S ſosf 15 
end, S by E and N by W — Its At Lin half Tide, at Lon- be 
H | dey, E and W . 
Before the Heuer, before At Lin, E by 8 and W by N 


2. 


At the Lizard by the Land, 
ESE and WNW. 
At Lambay, SE by E. and 
NW by W 08 
At Ley/tgff,, and thwait of it 
without the Banks, S E by 8. 
and NW by N. 2 
In Leyftaff Road, & at Long- 
ſand-head, SSE. 1 and" NNW. 


10 


| Within the Maes, at Maldo 
N by E and S. by W 
Before the Macs, NNE. and 
SSW. .—- — 
At the Maes, and before St. 
Matthews Point, NE by E. and 
SW by W. 
In Mouſehole, at St. Mat- 
thews, and within Mounts-bay, 
ENE and WSW. 
In Milford, at Moonieh at St. 
Malbes, E by N. and W. by 8. 
Between Mouſehole and Fal- 
mouth and in Milford Haven, 
ESE. and WNW. 
In St. Magnes Sound, and at 
Mag nes Caſtle, S E by E. and 
NW by W. | 
At the 1/e of Man, S E. & NW. 
Before Margate, S by E and 
N by W. 


OO 


| 


OI 


— {03 


— 


04 
05 


07 


— {08 
09 


1 — | 


N 
At Newhart Half-tide N & & 
At the Weſt- end of the Nore, 
N by E. and 8 by W. 
Before the River of Monte, 
NE. and Ss. 
AtNewcaftle,E.byN&WbyS 58 
Before St. Nicholas, E by 8. 
and W by N. — 06 
1 the Needles, at the Ie c 
Migbt, SE by E and NW by 


The Tide- Table. 


H M Between the Naze and Mur. 
07.30 bead of 1 byE &N b WII 


18 


145 Sands, S by E and N by W. 
P 


30 


45 


15 


Al the Coaſt of Normandy, 
and Picardy, SSE. and NNW.I 


dh NWby N. 


30 Banks, and between Orford and 


At Orkneſs, NE. and Sw. 
At Orkney, SE. and NW, 
At Orfordneſs, SE by 8 and | 


At Orfordneſs, without the 


Orwell Waves, SSE & NNW 
At Orfordneſs, within the 


At FN Half-Tide, 
N and 8 
At the Paus, Porthus and 
Poictu, NE and SW 
On the Coaſt of Portugal, 
NE by E and SW by W ——- 
In Plymouth, and before St. 
Paul's, E by N. and W by 8. 
At St. Paul's in the Haven, 
E and W. 
Before Podeſſemecꝶ, E by 8. 
and W by N 
Thwart of Plymouth, f 
and WNW 


— 


03 


At the Race of Portland, 
SE and NW 


At Duinborough , N and S+[12 
R 


At Rocheſter, N by E&SbyW 
At Ram#ins, NNE. & SW 
At Rotterdam in Robin Hood 
Bay, and from the Race to th 
Pole-head, NE and SW — og 
At Rouen, and before Roche 
NE by E and SW by W 203 
In Ramſey, E oy N &W by05 


OO 


and Scillh , at the Shoe, at the 
30 EF > 


—W the Sleeve betweenU/ban 8 


Spits 


Wi 


45 
15 


N 
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* pits, at Southampton, and a- H. M In the Yourd, at the Bay, 
long the Swiz, N and S — I 2 within U/bant, ENE and WSW 
Upon the Coaſt of Spain, and Without Uhant, E and W 
in Shetland, NE. and SW. — o gſoo] St. Vallery, SSE and NNW. 
Ats ilh, the Sound Scarburgh W 
& at Staples NE by E & SW by WJoga5õ] At Minchelſea, N by E. and 
At Seven Iſies, without the S by W | 
Haven, in the broad Sound, At the Weilings, and from | 
ENE. and WOW — [04|30|[the Weſt end of the Wight, 
At the mouth of evern between | |NNE. and SSW, 
Scilly & the Lizard,at theSpurn Before the Weilings, NE by 
& Stockton, E. by N. & W. byS.105]1 5]N. and SWW) y S —— 
Without Scilhh, in the Chan- At Whit; NE and SW 
nel, and at Salcomb, E. and Wj2©[20| In the Sea of ales and Se- 
At Sedmouth and at the Start, vern, ENE. and WSW. —- | 
E by Sand W by N 06145] In Wales E. by N. & W. byS. 


Off the Start in the Channel, At Wells, at Nermouth, and 
E S E and WNW —— 73 at Paterford, Eaſt and Weſt 
Within the Seyn, and before At Weymouth Key, E by 8. 


Shelberg, at 5 Cliſts, SE. & NW. ooo and W by N 
AtS$horam,SE byS & NW by Nſo 45 At the Neſs, by Wieringben, 
At Seyn- head, SSE & NNWII OJO at Vinterton, ESE. and WNW 
Tz] Thwart of the Ile of Might, bf 
Within Tervere, N by E. and in the Channel, all within the] | | 
S by W. — — [OO[45\Ile of H/7ght, between the Iſle Fi 
Before Tervers, before the jof Wight and Beachy, by the] | | 
Riyer of Thames, and at Tin- ſhore, SE by E. and NWbyW. jo8 15 
mouth, NNE and SSW —— o At the Eaſt end of the Wigbt ,, 
Before the Tees and Tinmouth,| | jand on Wieringhen Flats, S. E. 8 
before the Bay of Tinmouth,| | and NW, — 

NE and 8S W — 2 Y 
At the Clifts of the Texel, Before Yarmouth, NNE.and 
ENE. and WSW | 0430 ʃ8 SW 
In Torbay and before the| _ | At Toughall, BENE and W. 
Texel, E and W — 2 S W 
In the Road of the Texel, At Yarmouth, SE by E. and 
: ESE. and WNW 07139]NW by W | 
At Torgen, SE by S. and N. In Yarmouth- Road, in Tar- 
W by N. ef , Haven, SE and NW [10 

f U 


99 


O1 


— 64 


08 


| 2 c 
Before Urect, N. and 8S — 2 ο On the Coaſt of Zealand, 
At Uſe, NE. and SW ——[03|o|NNE. and SSW. — - Jon 
Between Uſhant and the In the Zerick Sea, NE &SW 05 

Main, NE by E. andSW by Wlo3ly5 | "Nx | 
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* F 


MI 7 T HE foregoing Table ſhews the Time of Full Sea at the ſeveral places 
ol 1 therein contained, upon the Full and Change Days of the Mon, 
cf MW which for more ready Uſe is put in Alphabetical Order. 
0] Example. Admit the Time of Full Sea at London, upon the Full and 
Change Days required. 8 

Look into the Table under the Letter (L) it is found to flow at London 
North Eaſt and South Weſt ; that is when it is Full Sea at London, the 
Moon will be, as tis vulgarly ſaid, upon the North Eaſt and South Weſt 
Points of the Compaſs, which, as the Compaſs ſhews, is 3 Hours. 
The Uſe of this, together with-the Moon's Southing, to find the time of 
Full Sea at any Time, at any of the ſaid Places ſhall be ſhewn below. 


| To. find the Moon's Southing. | 
To find the Southing of the Moon, multiply the Moon's Age by 4 and 

divide the Product by 5, and the Quotient is the Time of Southing in 
Hours, and the Remainder is ſo many 12 min. of an Hour. | 

Note, If the Moon's Age exceed 15, reject the ſaid 15, and take the 
Remainder, with which proceed inſtead of the Moon's Age, and it gives 
her Southing in the Morning. | | | 

E xamp!e. Suppoſe the Time of the Moon's Southing be required on the 
25th of November 1746. Toe Moon's Age was found to be 23 Days, re- 
jecting 1 5, the Remainder is 8, which multiplied. by 4 makes 32, which 
divided by 5, gives the Quotient 6 Hours 24 Minutes, which is the Time 
of the Moon's Southing, which was required-. | 


1 


I ſhall here add a Table of the Moon's Southing to every Day of her Age. 


[ Moon's Time | 
Age. a H M The Uſe of the TABL E. 
I 16] © | 
Zn 7 136 The firſt and ſecond Column ſhews the 
J—18 2—— 24 Moon's Age, the third the Southing. | 


- 3 

5—— 204 — 00 . 

ee g 13 5 Example | 
7] ann 22 5 =30] The Moon being 9 Days old, and her 
8 23] © 24 Southing required. . | 
924 7— 12 Tn the firſt Column under the Title Moon's 
1025 900 Age ſtands g ; over againſt it in the laſt Co- 
11 480 lumn is 7 Hours 12 Minutes, the Time of the 
12 27 O nn JO, Southing required. 95 RF 


I POLY TO 24 Note alſo, the ſame Southing ſerves for 24 
OT Ea Days old, as ſerves for g Days, as the Table 
[ Senn 30,1 2———00! ſhews. Ie 
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Age. 


Urs 
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The Uſe of the Tide-Table. 
Thus having got the Mocn's) Southing, proceed to find the Time off 


Full Sea, as fcllows. 


Suppoſe the Moon Deng 9 Days old, the Time of Full Sea in the 


Downs is required. 


By the foregoing Table it appears that a N. N, W. and S. S. E. Mood 
makes full Sea, which as the ſaid Table ſhews, is 10 Hours 30 Minutes 
to which adding the Moon's Southing at 9 Days old, (viz. 7 Hour 

it makes 17 Hours 42 Minutes, or 5 Hours 42 Minuef 
ours in the Morning. 4 
xact uſe the following Table and Directions. 


rejecting 12 


But to be more e 
161 


| Moon's 
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17 


3 0 
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1328 
14 


11.206 


12 1 


3——18 ö 
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29] 
30ſ0o — 000 


Time 


the Full and Change Days, by the preced ing 


-Þ8 required. 9 


27 be Golden Ni umber, Epati and Moveable 8 as ol F 
' of the Sun's Place and Declination to every Day of ti 
or the Firſt, Second, Wird, 


Year, , 


newly calculated and made to 
ble Error) till the Year 17961: 


Having found the Time of Full Sea, upol 


Table for that Purpoſe, enter this Table wi: 13 
the Moon's Age; againſt which in the laſt Co 
lumn are the Hours and Minutes to be adde 
for the time of Full Sea defired. 2 


Example. 3 
Suppoſe as before, the Moon being 9 Dl £0 
old, and the Time of Full Sea I in the Dow 


A NNW, and SSE. Moon makes Full S. 9. 
upon the Full and Change Days, which is 1 
hours 30 min. which being found, enter th 1 
Table with the Moon's Age 9 Days, again 


which ſtands hours 50min. which added toi 3 


hours 30min. makes 16hours 20 min. or 4 hou 


20min. (rejecting 12 hours) in the Morning 3 
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and Lap. Team 
ſerve (without any ſen 
Litewiſe the Sui 


 Rifing, whereby may be found the Time of the Settin FE 
and Length of the Day and Night ; together with 1 
. Southing of the Principal Fixed & 5 at Midnight, 


K 1 3 7 — — 
< u ou = \ 
1 - 
— . : 
— 
— 4 4 — — — — 4 « 5 e p : 1 | 
CCN . ER" Y 4 4 
- . - 


n 2 4 


zj of the Dominical Letters, Cycle of the Sun, Prime, 
A rang and Moveable Feaſts, for 24 Tears to come. , 
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January hath XXXI Days. 
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40 Firſt Fear Second Fear 
[= Remarkable 741 1745 [1742 1746 
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ching of — — — hr 
Tat ien ©) pla dec pla dee 
D MIO MD MO M 
| Y North F North 
Sun. r. 5. 16.22 29,08 46/22 1508 41 
23 2809 08023 149 03 
24 27 29124 12009 24 
Laſt in Greatſz5 2509 51/25 11009 46 
Pe T [ooomm_ 5 b 
26 24/10 12/26 10010 07 
Sun r. 5. 6. z) 22010 33027 e810 28 
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8 18811 3608 0411 31 
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Arcturus. 03. 1302 36002 59/12 32 
o4 11/2 56/03 57/12 52 
os ois 16004 5513 12 
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Sun r. 4. 48.07 . 06113 54/06 52/13 50 
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cale in Libra — 1 — Uo — 
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May hath XXXI Days. 
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20 11/29 47ʃ 20 og 
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20 2 8 42120 3 
20 47,02 4020 
122 3803 37 55 
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i June hath XXX Days. 
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Auguſt hath XXI Days. 
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48 Feptember hath XXX Days. | 

N 87 Firſt Vear Second Year ſThird YearjLeap Year 
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9 G 27 23 OI O27 9901 ©8[26 35 27 39]00 56 
10 A 28 220 35/28 0800 41027 128 38000 32 
11 BAudrom. Headz 21192 16/29 cozjeo 21128 29 3700 o 
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13 Dj 1 19192 51Þ1 oa 26. 50 for 

14] E | o2 18199 55/02 ozjoo 4901 2 34101 

I5 F End of Pega- . 15107 18 03 o212I 13002 43 - 
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i 12 4 ; o1 13120 27 9 24% 44/20 2001 30 
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199 ſos 19021 4408 04/21 42% 501 3908 36 
200 do 20021 $53jog 05 ʃz1 51/68 5121 4909 37 
21 CT 10 21022 o3jio obſ22 ooſog 52 z1 58/010 38 
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A Table of the Variation of the Sun's Declination to every i 1 
Degrees of Longitude from the Meridian of London. 
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Explanation of the Kaleudar. 
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IN every Page there is 11 Columns, the firſt ſhews the Day of the 
Month, the ſecond the Day of the Week, expreſſed by the Letters 
A, B, C, Cc. the third the Southing of ſeveral Stars at Midnight, at 
which time the ſaid Stars are to be obſerved, thereby to find the Latitude 
in the ſame Column is given the time of Sun-rifing (and by ſubtracting the - 
time of riſing from 12 Hours, gives the time of ſetting) the eight follow- 
ing Columns ſhew the Sun's Place and Declination for the Firſt, Second, 


Third, and Leap-Year, according to their reſpective Titles. 


* 


For the more ready knowing of Leap-Vear, the following Table is 
inſerted, where it is found by Inſpection, as alſo follow the Firſt, Second, 


or Third Vears after Leap-Lear. | 
- i Fult Second 1hird | Fourth 
Year | Year Year |} Year 
1741 | 1742 | 1743 | 1744 
| 1745 1746 | 1747 | 1748- 
| 7749 | 1750 1751 1752 
. 753 | 1754 „ 
1757 | 1758 | 1759 | 1760 | 
1761 1762 1763 1764 
1765 1766 1767 1768 
. 769 1270 a fon 3 Sa" 1 


come, by the 


Firſt, Find the Dominical Letter for the 


The Uſe of the Kalendar. 
To find the Day of the Week, or Month, for any Time paſt, or to 


Kalendar. 


Year, then proceed as follows. 


Example 1. Suppoſe it were required to find what Day of the Month 
will be the third Medneſday in March, 1746. 
. Having found the Dominical Letter by the Directions in Page 22, or 

by the Table in Page 39, to be E, turn to the Month of March, and ac- 
count E for Sunday, then the Letter A is for Wedne ſday, and the third 


Medneſday is the 19th of March, which was required. i 
Example 2. What Day of the Week will the ſecond of September be 


on in the Vear 


This Vear being Leap Vear has two ＋ 
firſt Letter, to wit A, ſerving from the firſt of 


1744. 


But in Leap-Year our 24th of Februa 
then February hath 29th Days, 


inical Letters, A and G; the | 


Fanuary to the end of Fe- 

_ bruary ; the laſt Letter, to wit G, ſerves from thence to the Years-end. 

Wherefore looking againſt the ſecond®of September, there ſtands G, 

which repreſents Sunday, the Day of the Week required. 
Note, That the Gregorian, or Foreign Account, begins x1 Days before 

ours; ſo that our firſt of January is their 12th ; our 12th their 23d; our 

23d their zd of February; our 24th of February is their 7th of March: 


ry is their 6th of March; becauſe 


To 


84 The Explanation of the Kalendar, and Uſe 

To find the Sun's Place and Declination by the Kalendar. 

Example x. Suppoſe the Sun's Place and Declination be required on the 
oth of January 1745, being the firſt after Leap-Year. 

In the Month of January, in the firſt Column look the Day of the 
Month, over againſt which, under the firſt Year ſtands 1.32, that is, the 
Sun's Place is in 1 deg. 32 min. of Aquarius - In the next Column under 
the ſaid Year ſtands 19.51, under the Title South, which ſhews the De- 
clination to be 19 deg. 51 min. Southerly; and this ſerves for the Year 
17453 on the ſaid roth of January, being the firſt after Leap-year, 

Example 2. Suppoſe the Sun's Place and Declination to be required on 
the roth of March, 1744, being Leap-year. 

In the Month of March, in the firſt Column find the Day of the 
Month, over-againſt which, under Leap-year, . ſtands 1.07, which ſhews 
the Sun's Place to be in 1 deg 7 min. of Aries; and in the next Column 
under Leap-year ſtands 00.27, which ſhews the Declination to be 27 min, 

Northerly, which was required. | 
Although it is common to take the Declination as it is in the Kalendar, 
yet if the Difference of Longitude be conſiderable from London, it is re- 
quiſite the Declination ſhould be corrected, becauſe in the Kalendar it is 
calculated to the Meridian of London, for which End the Table of the 
Variation of the Sun's Declination to every 15 Degrees > Longitude from 
the Meridian of London, immediately following the Kalendar is added; 
-the Uſe and Explanation whereof follows. 92 


1 N the firſt Column is the daily Variation, which is found by ſubtracting 
14 the Declination of the given Day of the Month, from the Declina- 
4 tion for the Day following; or contrarily this from that, that is the 
« leſſer from the greater, and the Difference is the daily Variation, In the 
| Head of the other Columns are Degrees of Longitude from London, either 
i | Eaſterly or Weſterly, and in thoſe Columns under the reſpective deg. of 
= Longitude, are the Minutes of Declination, anſwerable to the daily 
þ ö Variation. As ſuppoſe the daily Variation were 10 min. and the Diffe- 
rence of Longitude go deg, againſt 10 in the firſt Column, and under 
9o deg. at the Head of the Table, ſtands 2 Minutes, which anſwers 
- thereto, and are be uſed as follows. | 
The Uſe of the Table of the Variation of the Sun's Declination, 
The Rule. Firſt, If the Difference of Longitude be Weſterly, and the 
Declination increaſing, the Variation found in this Table muſt be added 
to the Declination found in the Kalendar; but if the Declination be de- 
creaſing, it muſt be ſubtracted therefrom. : | 
Secondly, If the Difference. of Longitude be Eaſterly, and the Decli- 
nation increaſing, the Variation aforeſaid muſt be ſubtracted ; but the De- 
clination decreaſing muſt be added. | 
£xamp. 1. April the 19th, 1744, being at Sea, the Difference of Lon- 
gitude from the Meridian of London being go degrees Weſterly, I w a” 
: 1 
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Of the Table of Variation and Declination, 5 5 2" 


Declination in the Kalendar to be 14 deg. 56 min. North; and the 2oth 
Day, the Declination is 15 deg. 14 min. therefore ſubtracting the leſſer 
Declination from the greater, the Remainder is 18 min. which is the 
daily increaſe. Then in the Table under go deg. and over-againſt 18, 
ſtands 4 min. (which becauſe the Difference of Longitude is Weſterly, 
and the Declination increaſing) muſt be added to 14 deg. 56 min. before 
found, which makes the true Declination 15 deg. oo min. North. | 

If the Difference of Longitude in this Caſe had been Eaſterly, the 4 
min. found in the Table muſt have been ſubtracted. 

Note, It is eaſily diſcerned, whether the Declination increaſe or decreaſe, 
by obſerving whether the Declination for the Day following be greater or 

lefler ; for if it be greater, then it increaſes ; but if leſs, then it decreaſes. 
Examp. 2. January the roth 1745, being at Sea, the Difference of 
Longitude from London being 120 deg. Weſterly, I find the Declination in 
the Kalendar to be 19 deg. 51 min. South, and the 11th Day it is 19 deg. 
38 min. therefore ſubtracting the leſſer from the greater, the Difference is 
1z min. which is the daily decreaſe ; then in this Table under 120 deg. 
and againſt 13 ſtands 4 min. which (becauſe the Difference of Longitude 
is Weſterly, and the Declination decreaſing) muſt be ſubtracted, which 
makes the true Declination 19 deg. 47 min. South. If the Difference of 
Longitude had been Eaſterly, the 4 min. muſt have been added. 

The Uſe of the Sun's Detlination to find the Latitude. | 

The Declination of the Sun is moſt uſeful at Sea, with the Comple- 
ment of the Sun's Meridian Altitude (commonly called the Zenith Di- 
ſtance) taken with a Quadrant or Croſs-ſtaff, to find the Latitude of the 
Place; for which take the following Rules | 
Rule x. If the Sun comes to the Meridian in the South, and the De- 

clination be North, then the Declination added to the Complement of 
the Meridian Altitude is the Latitude North. | 

Example. Suppoſe being at Sea, the roth of April 1744, the Decli- 
nation found by the Table is 12 deg. o2 min. North, the Sun comes to 
the Meridian in the South; the Complement of the Meridian Altitude 
by Obſervation is 23 deg. 10 min. What is the Latitude ? | 

Complement of the Meridian Altitude is 239 fo! South 
Declination of the Sun is—— — 12 02 North 

The Latitude of the Place is:. 35 12 North 

Rule 2. If the Sun comes to the Meridian in the North and hath North 
Deelination, then ſubtract the Complement of the Meridian Altitude from 
the Declination, the Remainder is the Latitude North. But if the Com- 
ple ment of the Altitude exceed the Declination, ſubtract the Declmation 
therefrom, and the Remainder is the Latitude South. RD 

Example 1. Suppoſe being at Sea, May 20, 1744, the Declination beng 
22 deg. oo min. North, the Sun comes to the Meridian in the North, and 
by obſerving with a Quadrant the Sun's Zenith Diſtance is 18 deg. 42 min. 
What is the Latitude of the Place ? oF 5 Decti 


55 The Uſe of the Table of the Star's Declination. 
— — 22 oc North 
Sun's Zenith Diſtance —— 18 42 North 
The Latitude is — 3 18 North 
Example 2. Suppoſe being at Sea, June © roth, 1745, the Sun's Decli- 
nation by the Table is 23 deg. 29 min. North, the Complement of the 
Meridian Altitude, by Obſervation, is 33 deg. 10 min. the Sun comes to 
the Meridian in the North. 
Sun's Complement Meridian Altitude is — 933% 10' North 
Sun's Declination — —23__29 North 


The Latitude is — — — 9 41 South 

Rule 3. If the Sun comes to the Meridian in the North, and have South 
Declination, the Declination added to the Complement of the Altitude is 
the Laticude South. 

Example 2. Suppoſe being at Sea, January 29th, 1748, the Sun 
comes to the Meridian in the North, the Complement of the Meridian 
Altitude is 22 deg. 10 min. What is the Latitude ? 5 

Complement Sun's Meridian Altitude is 
Sun's Declination by the Table - 14 49 South 
The Latitude is 36 59 South 

Rule 4. If the Sun comes to the Meridian in the South, and have South 
Declination, ſubtract the Complement of the Meridian Altitude from the 
Declination, the Remainder is the Latitude South. But if the Comple- 
ment of the Meridian Altitude exceed the Declination, ſubtract the De- 
Clination therefrom, the Remainder is the Latitude North. | 

Example 1. Suppoſe being at Sea, January 1ſt, 1744, the Sun coming 
to the Meridian in the South: The Complement of the Altitude is 
Io deg. 36 min. What is the Latitude? 

Sun's Declination — — 22 44 South 
Complement Meridian Altitude ——  —— 10 bg South 


Latitude of the Place — 11 of South 
Example 2. Suppoſe being at Sea, February 18, 1746, the Sun com- 
ing to the Meridian in the South, the Complement of the Meridian Alti- 
tude is 25 deg. 20 min. What is the Latitude ? | 
Complement Sun's Meridian Altitude 250 20/ South 
Sun's Declination — 9 35 South 
Latitude — 17 45 North 
Rule 5. If the Sun be in n the Zenith (that- is right over head) if it 
have either North or South Declination, the Declination is the Latitude 
either North or South. 
Rule 6. If the Sun have no Declination, the Complement of the Me- 
ridian Altitude is the Latitude which is North or South, * as the 
Ship is to the Northward or Southard of 15 Sun. 1 


Sun's Declination is 


229 10' North 
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FS x B L E. e the Right Aſcenfion, Declination, 


Magnitude of the — fixed Stars. | 
” 22 Right ; Decli- 
| Ay | B, | Aſcen. |- nation. » 
Names of the Stars. H. I. D. M. 
8. 
POLE Star ——— ——— 2 | 00 33 87 5r N 
Gird.e of Andromeda — oo 50 33 50 N 
| Bright Star of Aries —} 2 | oo | 2a 200 
Meduja's Head — . o2 49 39 54 N. 
= Bright Side of 27 1 — 2 03 O05 | 48 52 N 
A debaran, or Bull's Eye ————| 1 -| O04 18 15 55 N 
Capella, or the Goat . o4 55 | 45 41 N 
Bright Foot of Orion — x | 05 or | 08 33 8 
Middle Star in Orion's Bet ——| 3 05 20 | or 25 8 
Orion's Right Shoulder — I 05 39 o 19 N 
Auriga's Right Shoulder — 2 05 44 | 44 53 N 
Bright Foot of Gemini 2 06 19 16 38 N 
Syrius, or the Great Dog — | 1 ob 33 16 21 8 
Caſtor, or Northermoſt Twin S— | 2 07 16 3227 N 
Pracyon, or the Little Dog — 2 07:24 . | 03-38 > 
Pollux, or Southermoſt Twin 2 | 07 25 28 2g N 1 
Hydra's Heart — — 1 09 14 07 29 8 
Lyon's Heart, or Regulus — ©. 09 54 1316 N , 
The Lower of the Pointers ——— 2 10 4T 57 80 N 
The Upper of the Pointers 2 | 10 43 03 13 N 
| Lyor's Tail | x I II 31 15 8”; 
Upper of the two laſt in the quare 4 N 
of orkut Bear ET a 9 s e 
Laſt but two in the Great Bear*s Tail — 2 | 12 49 | 57 27 N 
Virgin's Spike — — 1 13 11 09 44 8 
Laſt but one in the Great Bears 7241.— 3 56 2 N 
Laſt in the Great Bear's Tail a | 13.34 | £008 N 
Arcturus — — — 1 49.120 38 N 
South Ballance "ics ̃ ˙ 116 | 14 54 8 
Foremoſt Guard —— :fſf ẽ„ . -| $4: 
Brighteſt of the Crown — —|2 | 1521 | 25 8 N 
Brighteſt in the Serpentis Neck —— 2 J 15 33 # o7 18 N 
Antares, the Scorpion's Heart —— | 1 16 12 25 47 8 
Head of Hercules ——- — 3 17 02 14 43 N 
Ophincus, or Serpent's Head 3 I7 22 12 47 N : 
5 H 2 45 5 Lu 


Rr TOO Yabhe of the Fixed Stars. 


Swan's Bil — ty 17 29 
Vulture, or Eagle's Hear. 19 34 o8 10 
Swan's Tail — — 20 30 44 19 
Mouth of Pegaſu..⁊äxw. 21 27 | 08 39 
Fomelthaut — kl— | 


Marchab, or Pegaſus Ming 
Scheat, or Pegaſus Leg 
Cephus s Knee 
Andromeda*'s Head 
End of Pegeſus's Ming — ; 


The Explanation and Uſe of the T ABLE of the Sun's Right 
Aſcenſion, and of the Table of the Star's Right Aſcenſion and 


Declination. 


IN the Table of the Sun's Right Aſcenſion, * firſt Page contains the 

firſt fix Months of the Year ; the next Page the other fix Months ; at 
the Head of the Table are the Months; in the firſt Column towards the 
Left Hand are the Days of the Month, and in the oppoſite Column is the 
Right Aſcenſion in Hours and Minutes. 

In the Table of the Fixed Stars, there are 1 Columns; in the firſt 
towards the Left-hand, are the Names of the Stars; in the ſecond, the 
Star's Magnitude ; in the third, the Right Aſcenſion in Hours and Minutes ; ; 
1n the fourth, their * in Degrees and Minutes, North or South. 

Firſt, To find the Time of the Star's coming upon the Meridian. : 

The Rule. Look the Right Aſcenſion of the Sun and Star, and ſubtract 
the Right Aſcenſion of the Sun from the Right Aſcenhon of the Star, but 
if the Star's Right Aſcenſion be leſs than the Sun's, add thereto 24 Hours, 

and then ſubtract ; the Remainder after Subtraction, is the Time of the 
Star's coming upon the Meridian from Noon ; but if the Remainder ex- 
ceed 12 Hours, ſubtract 12 Hours therefrom, and then the Remainder is 
the Time from Midnight. 

Example 1. Suppoſe the Time that Fomelbaut comes upon the Meridian 
on the 10th of October is required. 

I find in the Table that Star's Right A to be 22 Hours 41 min. 
and the Sun's to be 13 Hours 42 min. which ſubtracted from the Star's 
Right Aſcenſion, leaves 8 Hours 59 min. the Time of the Star's coming 
upon the Meridian, Afternoon. 

Example 2. Suppoſe the Time that the Bull'; Eye comes upon the Mee 
ridian on the 15th of OFober were required. 

Ind the Star's Right Aſcenſion to be 4 Hours 18 min. the Sun's 14 Hours 
1 min, Now becauſe the Sun's Right Aſcenſion is more than the Star's, add 

| to 
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to the Star's Right Aſcenſion 24 Hours, which makes 28 Hours 18 min. 
from which ſubtracting the Sun's Right Aſcenſion 14 Hours 1 min. there 
remains 14 Hours 17 min. from which ſubtracting 12 Hours, there remains 
2 Hours 17 min. which is the Time of the Star's Southing after Midnight, 
as was required, „ : > | 

Secondly, The Time being given, to find what Star will come to the 
' Meridian about the ſame Time. 1 | 

The Rule, To the Sun's Right Aſcenſion add the Time from Noon, at 
which the Star's coming to the Meridian is deſired; the Sum is the Right. 
Aſcenſion oi the Star that will come to the Meridian at that Time; with 
 whichenter the Table of the Star's Right Aſcenſion and Declination, where 

look what Star's Right Aſcenſion agrees with the Right Aſcenſion before 
found, or neareſt thereto, and that is the Star ſought for. | 

Example. Suppoſe March 27th, I deſire to know what Star will come 
upon the Meridian about 8 at Night. 

The Sun's Right Aſcenſion is x Hour 4 Minutes; the Time from Noon. 
is 8 Hours, which added to the Sun's Right Aſcenſion, makes 9 Hours. 
4 Minutes : The neareſt in the Table is Hydra's Heart, whoſe Right. 
Aſcenſion is ꝙ Hours 14 Minutes, and therefore South's at 8. Hours 8 Mi- 


nutes, and ſo in others, | 


Directions for Obſervations of the Stars, to find the Latitude of the Place. 
Having before ſhewn how to find the Time of a Star's coming to the Me- 
| ridian, I ſhall now ſhew by the Star's Altitude, how to find the Latitude. 
Note, In North Latitude, thoſe Stars whoſe North Declination exceed 
the Complement of the Latitude may be obſerved under the Pole. And the- 
ſame may be performed by the Southern Stars in South Latitude. - Y 


Direftions for finding the Latitude, by the Meridional Altitude of the © 
15 Fixed Stars. | 
Rule 1. If the Star comes to the Meridian in the South, and hath North 

Declination, the Complement of the Altitude (by Obſervation) added to 


4 the Declination of the Star, found in the Table of the Star's Right Aſcen - 


ſion and Declination, gives the Latitude North. ; 
Example. On the roth of January, being at Sea, I find by the forego- 
ing Directions, that the Lyon's Heart comes to the Meridian in the South 
at 1 Hour 37 min. after Midnight, the Meridian Altitude by Obſervation 
was 63 Degrees; which ſubtracted from go Degrees, there remains 27 
Degrees the Complement of the Altitude; to which adding 13 Degrees 
16 Minutes the Declination of the Star North, gives 40 Degrees 16 Mi- 
nutes the Latitude of the Place North, which was required. 
Rule 2. If a Star comes to the Meridian in the South, and have South De- 
clination, ſubtract the Declination from the Complement of theAltitude, and 


the Remainder is the Latitude North, But if the Declination exceed. 
| | | tke 
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52 _ Obſervations by the Stars. EE 
the Complement of the Altitude, ſubtract the Complement of the Altitude 
therefrom, and the-Remainder is the Latitude South. . 5 

Example 1. Suppoſe on the roth of 7uh, being at Sea, the Star Fomel- 
haut coming to the Meridian in the South, at 2 Hours 41rp. after Midnight, 
the Merid. Alt. 35 deg. 50 min. the Compl. whereof is 54 deg. 10 min. the 
'Star's Declination is 31 deg. 03 min. South, which ſubtracted from the 
'Complement of Alt. leaves 23 deg. 07 min. which is the Latitude North, 

Example 2. Suppoſe on the 20th of June, being at Sea, the Scorpion's 

Heart comes to the Meridian in the South at ꝙ Hours 33 min. at Night, the 
Complement of the Altitude is deg. 27 min. the Declination 25 Degrees 
47 minutes South-; from which ſubtracting the Complement of the Alti- 
tude, there remains 20 deg. 20 min. Which is the Latitude South. 

Rule 3. It a Star comes to the Meridian in the North, above the Pole, 
and have North Declination, ſubtracting the Declination from the Com- 
plement of the Altitude, the Remainder is the Latitude South. But if the 
Declination exceeds the Complement of the Altitude, ſubtract the Com- 
plement of the Altitude therefrom, the Remainder is the Latitude North, 

Example 1. On the 11th of Zune the brighte/? in the Harp comes to the 
Meridian in the North at 26 minutes after Midnight, the Complement of 
the Alkitude is 79 degrees, from which ſubtracting the Declination, which 
is 38 deg, 33 min. North, there remains 40 degrees 27 minutes, which 
15 the Latitude South. | «0-4 % ig 
Example 2. On the 11th of September Andromeda's Head comes to the 
Meridian in the N. at 8 min. after Midnight, the Complement of the Al- 
titude is 7 deg. 10 min. which ſub. racted from the Declination 27 deg. 
35 min. gives 20 deg. 25 min. which is the Latitude North, , | 

Rule 4. If a Star comes to the Meridian in the North, and have South 
Declination, ' tke Complement of the Altitude added to the Declination 
gives the Latitude South. | 1 

Example. On the 12th of December, (Syrtus or the Great Dog's Mouth ) 
comes to the Meridian in the North at 26 minutes after Midnight, the 
Complement of the Altitude is 30 deg. to which adding 16 deg. 20 min. 
the Declination South, gives 46 deg. 20 min. the Latitude South. 

Rule 5. If a Star comes to the Meridian, under the Pele, then add the 
Complement of the Declination to the Meridian Altitude, the Sum is the 
Latitude either North or Soutſi, according to the Star's, Declination. 

Eaumple. On the roth of March, the Pole Star cc mes to the Meridian 
under the Pole at 30 min. after Midnight, the Meridian Altitude 44 deg. 

30 min. the Complement of the Declination 2 deg. og min. which added 
together gives 46 deg. 39 min. which is the Latitude North. _ 

Rule 6. If the Star be in the Zenith,-the-Declination is the Latitude; 
Either North or South, according to the. Declination of the Star, 

” Rule 7. If the Star have no Declination, the Complement. of the Meri> 
dian Altitude is the Latitude of the Place either North or South, according 
as the Star is either to the Northward or Southward. | The 
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The Deſcription and Uſe of the Sea - Quadrant. | 
T HIS Inſtrument conſiſts of three Vanes and two Arches, the Horizon 

1 Vane, which in obſerving, reſpects the Horizon, as at A The Shade 
Vane, ſo called becauſe of its giving the Shadow upon the Horizon Vane 
in Time of Obſervation, as at B. Laſtly, the Sight Vane, which in Time ot 
Obſervation is placed at the Eye, through which the Shadow and Horizon . 
are ſeen, as at C. The lefler ef the Arches mark'd with de, is called 
the Sixty- Arch, becauſe it contains 60 (or more commonly of late 65) 
Degrees. In Time of Obſervation, the Shade Vane is placed upon this 
Arch always to an even Degree; it is numbred from the upper-end at e, 
_ downward to d, with 5, 10; 15, 20, Sc. The bigger Arch marked with 
g F, is called the Thirty Arch, becauſe it contains 30 (or rather 25) De- 
grees, it is divided into Degrees and Minutes. | 


b——_ 


- C2 „aun 

The Uſe of this Inſtrument is to take the Sun's Meridian Altitude, Which 
ie done in the manner following 41 
Put the Horizon Vane upon the End of the Quadrant at A, the Shade 
Vane upon the Sixty (or leſſer Arch) to a Number of Degrees leſs thah the 
Complement of the Altitude by 15 or 20d. and the Sight Vane upon. the 
Thirty Arch. The Vanes being thus fixed upon the-Quadrant, Jour Back 

. being turned towards the Sun, and the Sight Vane placed to the Exe, look 
thto the ſaid Sight Vane, and'cauſe the Shadow af the upper Edge of the 
de Vane to falł upon the upper Fart of the Slit. in the. Hazjzon Vane, 
r Perſpicuity Sake) „ 52 5 25 and if 
e fame Time the Horizon appear 1 a” e faid-Slit in the Horizon 
7 No that is the Sun's preſent Altitude; but if the Sea appear. inſtead of the 
Hoffzon, then flidethe*SightVane lower towards Fiz. if the Sky appear in- 
tead of the Horizon then flde ide Sight Vane a little higher, until the 
ane. But to obtain uin: | 
aan gh 


' 
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64 The Uſe of the* Quadrant, Fore-ſtaff, and Nocturnal. 
Altitude, which is the greateſt Altitude the Sun will have that Day, and is 
the Thing uſed to find the Latitude, continue obſerving, and as the Sun 
:riſes, the Sea will appear through the Horizon Vane ; then muſt the Sight 
Vane be removed lower: And thus continue obſerving, as often as may 
be convenient, till the Sun be at the higheſt, which is the Meridian Alti- 
tude. When the Sun begins to fall, the Sky will appear inſtead of the 
Horizon, and then it's Time to give over obſerving for that Day. Ha- 
ving thus done, add the Degrees upon the Sixty Arch to the Degrees and 
Minutes upon the Thirty Arch; and the Sum is the Complement of the 
Meridian Altitude; the Uſe of which for finding the Latitude, is fut- 
ficiently ſhewed in the preceding Rules. 


De Peſcription and Uſe of the Croſs-ſtaff, or Fore-ſtaff. 


TH S Inſtrument conſiſts of a Staff and four Croſſes, the firſt and ſhorteſt 
is called the Ten Croſs, and it belongs to that Side of the Staff which 
is numbred from about 3 Degrees to 10 Degrees. Sometimes the Thirty 
. Croſs, and the reſt of the Croſſes are ſo made, as that the Breadth thereof 
ſerves inſtead of this Ten Croſs. 7 1 
I be ſecond Croſs is called the Thirty Croſs, and belongs to that Side of 
the Staff which is numbred from about 10 Degrees to 30. 5 
The third Croſs is called the Sixty Croſs, and helongs to that Side of 
the Staff which is numbred from about 20 to 60 Degrees. | 
The fourth and laſt Croſs is called the Ninety Croſs, and belongs to that 
©. Side of the Staff, which is numbred from about 30 to go Degrees. 
This Staff is likewiſe numbred with the Complement to 90 Degrees, 
(v2. ) at 10 ſtands 80, at 20 ſtands 70, at 30 ſtands 60; and ſo of the reſt. 
The Uſe of this Inftrument is to take the Meridian Altitude of the Sun 
or Stars, which is done as followeth. - 1 and 
ES Firſt, 
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. The Deſcription of the Nocturnal. 65 


Firſt, Conſider how great the Sun's Meridian Altitude will be that 
Day; and accordingly uſe the Croſs moſt ſuitable (vix.) if the Meridian 
Altitude be judged to be under to deg. uſe the Tenth Croſs; if between 
ro and 30, the Thirty Croſs; it between 30 and 60, the Sixty Croſs ; 
it between bo and go, the Ninety Crofs, which is ſeldom uſed. _ 

Having put on the Croſs, place the flat end of the Staff at A, to the out- 
fide of the Eye, as near as may be, without hindring the Sight: Thus the 
Face being towards the Sun or Star, hold the Croſs upright ; then look at 
the upper End of the Croſs at C for the Sun or Star, and at the lower 
End at B for the Horizon, and if the Sea appears inſtead of the Horizon, 
remove the Croſs a little farther from the Eye; but if the Sky appear in- 
ſtead of the Horizon, remove the Croſs a little nearer to the Eye, until 
the Sun or Star appear at the upper End, and the Horizon at the.lower 

End; which when they do, then upon the Side of the Staff belonging to 
the Croſs uſed in Obſervation, will be found the deg. and min. of Alti- 
tude of the Sun or Star. But the greateſt Altitude being that which is 
required, Obſervation muſt be continued as frequently as Judgment ſhall 
direct, until the Sun or Star be at the higheſt ; and as the Sun or Star 
riſes, the Sky will appear inſtead of the Horizon; but when the Sun or 
Star is paſt the Meridian, and begins to fall, the Sea will appear inſtead 
of the Horizon, and then is the Obſervation finiſhed ; and upon the fide 
of the Staff proper tq the Croſs uſed, are found the deg. and min. of the 
Sun's Meridian Altitude; which ſubtracted from qo deg. gives the Com- 
plement af the Altitude; or it may be taken off the Staff at once (the 
Staff being numbred with the Gomplement as is ſhewed before) with 
which to proceed in finding the Latitude of the Place, obſerve the Rules 


and Directions aforegoing. | 
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be Deſcription and Uſe of the Nocturnal. 


Fs PL conſiſts of three Parts, the firſt and unmoveable Part, on which 
I is the Handle, by which to hold it in time of Obſervation; upon the 
foreſide of which, in the outermoſt Circle, are the Days of the Month, 
and upon the innermoſt are ſet off the 24 Hours, and upon the Back- ſide 
are the 32 Points of the Compaſs. | 
There are two ſorts of Nocturnal, the one made for the Great Bear, the 
other for the Little Bear. Thoſe that are made for the Great Bear have 
February at the Top, but thoſe that are made for the Litile- Bear have April, 
but now they are commonly made for both Bears, having two Indexes. 
The ſecond, or middle Part, contains two Circles, and the aforeſaid 
Indexes, one marked G, for the Great * and the other marked L, = | 
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the Little Brar. The outermoſt Circle is divided into 29 Days and a 
half, being the Moon's Age; the innermoſt into 24 Hours: The Index 

belonging to the Bear you intend to obſerve by, is to ſet to the Day of 
the Month at pleaſure. | 

The third and uppermoſt Part is a long Index ; the Edge of which 
(that reſpects the Center) muſt be turned to the Guards or Pointers, in 
Time of Obſervation. | , , - 

'To find the Hour of the Night, and upon what Point of the Compaſs 


the Guards are. 
De Figure of the Nocturnal. 
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To do this, Firſt, ſet the Index of the middle Part to the Day of the 
Month, then hold the Inſtrument upright, which may be diſcerned by the 
Tip on the Top of the Nocfurnal, then look through the Hole in the M:4- 
dle of the Nocturnal for the North Star; which having found, turn the 
Edge of the long Index to the Guards or Pointers, according as you ob- 
ſerve by the Litile or Great Bear, then ſhall the Edge of the Index (upon 
the innermoſt Circle of the middle Part) give the Hour of the Night. 

Alſo in Nocturnals made for both Bears, you have on the back-fide two 
Circles mark'd at the Bottom, the outermoſt with L, and the innermoſt 
with G ; and numbred round with Degrees and Minutes, for finding how 
much the Pole Star is above or below the true Pole; to find which, having 
fitted the Nocturnal as before directed, obſerve what Figures on the Back- 
fide fall under the Edge of the long Index, in the Circle belonging to the 
Bear by which you obſerve, and that is the Deg. and Min. that the Star is 

above or under the Pole, as is diſtinguiſh'd by the Words Abo. and Und. 

Example. I obſerve by the Great Bear, Sept. 6. I ſet the Index marked 
G to Sept. 6, and looking through the Hole to the Pole, I turn the long 
Index till it lie juſt over the two Pointers, as you ſee in the Figure of the 
Nofurnal, and find on the innermoſt Circle of the middle Part of the 
Nocturnal, that it is Two a Clock in the Morning; and on the Backsfide 
in the Circle marked G, I find the Pole Star is 2 deg. 26 min. above the 
Pole, c. tis found alſo by the following Table. 5 | 

To find the Moon's Southing, and Time of Full-S$ea by the Nocturnal. 

O do this, it is but looking upon the middle Piece of the Nocturnal, 
and in the outermoſt Circle find the Moon's Age; and oppoſite to it 
in the innermoſt Circle of the ſame Piece ſtands the Southing. 

Ex. Suppoſe the Moon 25 Days old, and the Time of her Southing required. 

Look for 25 the Moon's Age in the outermoſt Circle, oppoſue to which 
in the innermoſt Circle ſtands 8, which is the Moon's Southing at 25 
Days old required. | 

Note, That always between the Change and the Full, the Moon comes 
to South in the Afternoon, but after the Full in the Morning. : | 

Thus having found the Moon's Southing, add thereto the Time of Flow- 
ing upon the Full and Change Days at any Place, and that gives the Time 
of full Sea when required. But this has been ſufficiently ſhewed in ano- 
ther Place, and therefore needs no Example. | 9 

The Uſe of e, Table of the Declination of the North Star. 
HE Uſe of the Table is this: Having taken the AK. of the Pole Star, 
then obſerve with the No&urnal upon what Point ef the Compaſs the 
Guards are; oppoſite to which in this Table ſtands the Declination (ſo 
called) which if the Star be below the Pole, is to be added to the Alt. 
but if the Star be above the Pole, to be ſubtracted therefrom, to find tge 


Latitude of the Place. 2 
But the more exact Way to find the Latitude, is by thoſe other Di- 
| 3 


rections for the Stars before given. I 2 . 
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A Table of the Declination of the North Star, upon every Point of the | 
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Compaſs the Guards are upon, for both Sorts of Nocturnals. 
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A Table of the Latitude and Longitude of the principal Har- 
bours, Headlands, and Iſlands in the World; Corrected , by 
the lateſt and beſt Obſervations ; accounting 
from the Meridian of the LIZARD. 


the Longitude 


{ Note, When the Latitude and Longitude of an Iſland is given, the 
middle of the Iſland is meant, ex 


cept ſome particular Part of it 
be expreſſed. | | 


I 


| Places Names. 


The Coaſt of Eng- 
land. 
Erwick — 
Newcaſtle 
Stockton — ——— 
Spurn — 
Yarmouth 
LONDON — 
North Foreland 
Beachy — 


Portland - 
Start Point 


** 


Land's-end 
St. Mary Scilly 
Hartland Point 


Dunnoſe Ifle Wight 


LIZARD — 


Landy le 51 


Briſtal — — 


Latitude 
North. 


D. M. 


| Scaw 


IN, Part of Sky Iſle 557 50 


St. David's Head 51 55 

Barſey Iſle — 46 

Holy head 23 

Liverpool — 20 

Whitehaven 25 

Carliſle 45 , 
The Coaſt of Scotland. 

Glaſcow — 55 5 3Noi ogE 


Nee 


Latitude 


Helighland 


ä —— 


26; | 
54 28N[i3 49 E 
Ham | 


* 


Places Names. N or 8. K. r 
5 D. M. D. M. 
7 
Lewis Iſland G 
St. Kilday —— — oz £104 5iW] 
Farra Had — 58 238 O0 09 ta 
7 Iſles of 13 a 44 7 
Shetland S. Point 52 8/03 44 
Buchaneſse 55 0 54 8 
Aberdeen 249 ſo3 37 * x 
Dundee 30 oz 38* 
Edenburgh ——l55 57 ſoz 28 
| The Coaſt of Ireland. = 
Dublin 20 [ol 52 
Wexford — 13 % 02 Ss 
Waterford 07 2 2 38 2 
Cork 495104 16 
Cape Clear 10 [05 16 
Limriek 22 8[oů4 348 
Galway 10 804 498 
Sline Head 20 2106 ot 5 
Londonderry «— 55 ſoz 46 
Bellfaſt — — 4 36 OI 36 


* — 


11 


8 
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| d L 6 Latitude | Lon it. 
Places Names. Toth 8. * . | Places Names. N or 8. E or W. 


aw. 


D. M. D. M | D. M. 
Hambrough —— 5; 41 5 38 Cape Paul 1 58 [log 52 | | 
e 8 3 — 05 £ 3 14 F Cape Martin —— 39 Oo [05 42 
The Fly 53 18310 49 5 Barcelona — 41 30 |c7 35 
The Texel 53 107|o 13 p' Marſeilles 43 20 [10 29 
Amſterdam 52 21 810 05.2 [Toulon —— —— 43 6 10 54 
Rotterdam 51 7809 357 Genoa — [44 25 [13 54 | 
The Brill 51 56 8.09 245 Leghorn—— ——|43 18 [15 43 | 
Slayce ——=—|51 19 o o4 Rome gr 51 7 42 
Calice 3 37 lor 14 Naples 41 5 19 42 


14 Ca J. Cape Spartavento 
| | The Coaſt of France and — Cape Collone— [39 10 23 14 


ep 49 56 seo es allipoli o o8 323 5 A 
Cape de Hague 15 0 Cape Fe, Mary —-- 29 56 24 4 1 
Caskets 6 6 Ancona + — 443 31 [ig 54 | | 
Guernſey 49 35 | 380 Venice — —[45 18 |18 24 
Morlaix = 37 1 W—_—_—— LIN [38 20 127: O9 tn 
Uſhant = 39. [9 og Cape Matapan 6 35227 34S 


Breſt 3 232 30 8 Cape St. Angelo — 6 41 828 | 
Penmark — 47 48 8 0 598. ee ee A Es 28 | = 329 4 
Bell He ———— 47 20 8 as 04 5.Cape Martelo 8s. | | 
Nantz — 4 = 23 259 P. of — © 
land Dieu ——|46 408 39 Cape Monte Sancto 40 og f 31 19990 
{{ſland Ree _— | 44 allipoli — 8 13 4 


Rochel : ——|46 105.194 oo onſtantinople I © 14 
Bourdeaux 44 $o'T 04 30 [$myrna 9 36 = 4. 41 
1 Bilboa — 3 39 | 14 Epheſus — — 11 4 2 29 
i [Cape Orregal—— 4 5 19? 26Wlartiocheta 36 40 |36 51 
| Cape Finifter —— [43 * 4 4 candaroon 36 oo fai 12 
Port a Port 8. 2 6WTripoli— 34 40 [40 54 
1 39 1 Alexandria 1 07 [36 o 
| Rock of Lisbon 38 34 o o6W peRuſar o 33 15 [275 og 
4 Cape St. Vincent — 37 o e 18W pe Miſerato—— 32 43 bt 7 | 
| ' Cadiz — 6 26 3 46W Tripoly . _— |z32 55 [18 14 
Cape Trefalgar ——i36 10 1 1 6WiCape Bona 37 o5 15 14 
I he Coaft on the Main Continent Bona — oo 14 14 
3 within the Straits. Algier 36 40 ſo8 19 
4 — 36 o_ oo 29 WCape de tres forcas [35 34 jo3 49 
Cape de Gat — 6 12 E | | : | 
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I Latitude Longit p I Laticde| Longit, 
Plces Names, | rind | Longie | rice Names, Forge | Long, 
D. M. D. M. ö D. M. D. M| 
— — u — _ n | 
| [Tetuan —— —— [35 28 Nſoo 48W [Cape de Verde —-|14 30 1 12W 
Ge i raw 4 55 Noa 330 River Gambia 4 16 io ceW| 
[ Iffands within the Straits. e e | 09 05 4 2 
Alboran 36 10 52 44 The I ee 24 03% A 
Formentaria— 38 44 [27 04 Jagae Joque: + = uy = - = N 
FFF 5 Bs. os Cape 3 Points + x; _ 5 59 
| [Minorca City ——|39 48 7 54 River Volta 05 1 08 44 
r Aw 3 49 _ River Formoſa — o o⁰ 5 i2 542 
allitra $7 40 3 &4 | = 
e South W 39 12 |13 48 _ 3 3 i = 1 i | 395 
e 
Z 2 RE, ver Camerones og O2 J 42 
I — — 2 bo Z bs a River de Angra 00 _49 18 29 3 
Meſſina — -- 38 2221 39 P Rep — F 
Maritimo 28 12 17 09.8 River Congo — [05 45 $120 39 
Cape Paſſero 36, 48 8.21 18S Angola — 
3 3 5 Cape Negro 16 8 N] oo 
Daa 29 45825 56 * Cape St. Thomas 23 102119 37 
Chefalonia —— 38 15 7 j nn. It 82 46 
Zant 27 47 fas 24 C. Bona Eſperance 134 25 22 22 
; Modon or Morea 36 52 26 46 FITS Weſtern Iſlands. Ag TY 
Lemnos — [39 50 [30 41 |Corvo —— — 40 o 24+ 41 
Scio 38 20 [29 09 Flores — 139 40 <4 36 5 ö 
8 4 25 20 8 ar . — 5 3|22 02 
ET. - ico —— Eni 
Cape Solomon, E. ( : 1 as | St, George — = 38 56820 595 ; 
end of Candy - $13? 25 |3 43 Tercera — -—|38 333/19 28 
odes Ciry—— 36 40 [33 14 St. Michael — 38 2 5. 4 18 |. 
Weſt end of Cyprus 335 21 36 49 St. Maries 27 oo hq oz” 
Eaſt-end of Cyprus [25 35 139 39 The Canary Iſlands. © | 
The Coaſt of Barbary. and Guinea. Ferro —— 28 oo 
35 46, % 41 Palma — 28 50 
33 43 Sor 16 5; Gomero— — 428 co 312 
132 16 3.104: o68 Teneriff —— — 28 20 711 
30 o Alo 56h Madeira Weſt end 32 17 
426 12S [og 16 S | Porto Sancto— 32 50 fl. io 
123 418/10 36%. [Canaria 27 56 
ao 35 ir Al & |Fortaventura =— 4 8 
c 27 
| 26 ® 'Lancerota., — 28 32 
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A Table of Latitude and 


Longitude. 


| Places Names. 


— — 


Cape de Verde 
Iſland 


S. 


} 


St. . 
St. Vincent 


| 


17 
16 
16 


St. Lucia 
St. Nicholas 


15.5 


Fuogo S 


When, <7 
N of May — —1 5 
Iſle of Sal 16 
Ponaviſtaa — 


Latitude 
N. or 8. 


16, 


Longir. 
E. or W 


— a 


Dew Point 


Places Names. 


— 


Viſegapatam — 
Cape Palmaris 
36 Bengal 


52 Cape Negrats —— 


14 S | 
Siam Entrance 
Cambodia Entrance | 


24 = 
ED 
26 — 


169 
9 


— ... 


dt. Matthews 


Rernandepo ——— 


Moſambique 


101 

08 

16 
82 
Il 
095 
II 


Aſcenſion 


St. Helena 


Princeps — 
St. Thomas 
Annabona —— —— 


Southern Iſlands. 


40 Slo2 


10 8 
yy 
35 
25N 
o 
42 8 


Cape Malacca- 


Cochin 


Cantam 
Amoy or Quemoy | 


Nanquin 


— — 


Lampo — 1 


Latitude 
N. or 8. 


= — 


D. M. 


o2E 


23 


The Coaſt on the Main Continent 
in the Eaſt Indies 


Cape Lagulias — 35 


Cape Cori entes . 23 
15 
River de Fugos oo 


| Calecute —= —— 


Cape Baſſos 04 
Cape Guardafoy 


Cape Muca 26 


— 21 


15 


Cochin 006 N Pp 
Cape Comerine — 03 


Surrat 


* St George — 13 


1 


ar 
Cape Roſulgat —= 22 


5 8023 
1 840 
05 845 
00-46 


40 y 


54 


49 
44 
29 
04 


Iſlands in the Eaſt-Indies. 


St Laurence 
Mayetra - 
Mokilla - 
Comero - 


Mauritius 


Amſterdam 

St. Brandon 
Digo Gratioſa 
Quabella 


A bdeleur 


Madagaſcar 78 end 2 
Nend 


— — 


— 


Se. Juan de Nova 


Digo Royes —— 1 
Romeras de Caftela- {- 
[mos 3 


Baſſos de Chagos 
Tas de Digo Rays 
|Maldivia 3 f 
8 Malique 


r 


end 
end 


„ 


pe Gallo de Zelone | 


td. 


1 
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Places Names. Latitude Longit. Pl | Lati WT 
N titude Longit 
1 25 N. or 8 E. or W. 8 we ng Nor 8. Welt 
3 7 8 | | — 55 
| D. M. D. 5 M. D. M. D. M. 
Yas de Amber —— Joo oo | : 
— EI 
Nicobor 07 o5 2 98 a „ 
Sumatra NW. End 28 7 08 Fla ee . 22 v3 3 = | 
verkins Iſland — ſoz 225] 99 21 Arica 18 392195 16 5 
Naſſau Iſland =— 2 44 103 46 La Serena - EH : 2 44 % 
Bencola — 93 $0 ho6 27 I. Tuan Fernando a be Y 7 18065 
Sumatra SE. End ſos 42 109 18 Baldivia — = I 2 5 85 2 
[Engano — — |05 40 [106 07 Port Steven 46 3s Bo | 
Selam — og 20 810 27 Cape Victory — 52 - - 8 —4 | 
Princes Iſland 06 3051109 16 No Horn 57 2 [ 2 | 
Bantam in Java— [05 47 Ii 25 The C . — 
Batavia o 37 4 r he Coaſt of Brazile in South America, 
Java Eaſt . 3ho9-206 from Cape Horn to Cape Roque. 
Straits of Sundy [o5 52$}111 51 Magellan E. entran |51 58 o 16 
Banca South End ſoz 25 118 3 S. River Julian —— [48 20 69 18 
Borneo South Point [o4 14 131 518. Cape Blanco near 
Bandy Iſles — 9 ©5 [131 51 A . Camarones ! 45 50 [66 51 
. South endlo6 oo [x22 41 Buenos Aires R. Plataz6s 10 ö 
Celebes 4 3 52 165 
: N. end ol 40 1126 44 River Grand — 5146 2621. 
MindanoWeft pointos 30 {123 49 St. Katherines — 28 o f 42 36 * 
Norneo North oint 07 10 117 59 Cape Frio 23 10 837 42 8 
e 5 5 7 12 30 Z 126 04 e Santo — 9 38 bo 36 46% I 
poi. 18 352 124 19 f egura 16 2272135 44 E 
. 12 being 36 5113 20 fe Todus ee e coma ne ' 
Eper 19 2541116 3e Geste Franciſco. 10 , | 
1 » 8. point 22 50 * 11254 Al Cape St. Auguſtine 08 o5 30 24 
Oe N point 25 32 8 125 39 Cape Roque 05 00 [39 38 
Piſcadore Iſles — 23 30 f. 122 49 Triſtian de Cunha 31. 99 19 24 | 
[lands Chuſan | 8 Trinidada 20 30 
8E. 50 o 38 125 49 — 30 124 46 
bed W Pan 52 2 2 % e eie 
Wt 8 . ; 2 - | in e eſt-In ies , : 
The Coalt of Forts inth Sack Sea, N Ar - 
" Callifornia to Oe 3 wha Ne OO Entr. ſoo oo z 43 40 
Cape St, Lucia — j23 25 81106 42 Q Oronoque — 08 7 8. 4 
8 40 > 105 16 U "Ds Coquibaca =—— i I5 = 
quapulco - 17 oo Noi 142 [Carthagena— 10 | 
| Aquatulco 15 27 2 95 498. Scots Settlement og 
8 14 25 0 99 46 -4 Nicarague Entrance't1 
—— o8 56% 77 048 Cape Catocha 21 
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Latitude | Longit. | | Latitude |Longit 
Places Names. N orth. E. or W. Places Names. No rth. Welk 
"oh D. M. D. M. D. M.] D. M. 
ampeche — [19 20 NHS) 51WſBahama Ifland ——|27 os : 73 44 
La Vera Cruz — [19 15Nig9gs 11 WjAbacco S. Point —=|25 50 2 06 
Eſcondido 309 20N|84 16WiHarbour Iſland—z5 40 7/1 21 
pe Florida 24 48 N[76 41 WjAndroſs N. Point a5 15 73 46 
I The Caribbee Iflands. Providence 25 co |72 31 
Trimidada 1 _ Illathera S. point [24 30 [jo 48 
Tobago 11 10 |54 * at Iſland [24 25 7/0 06 
RR. | 8 i 3 Iſland —|24 o7 69 36 
Barbadoes 13 10 52 49 Erur . 5169 35 = 
St. Vincent - 13 12 [54 08 change „ 450 
Sr. Lucia --—— 13 52 [54 oz Crooked Ifle N. 4 3 68 46 * 
Martinico ——— [14 48 [53 11 par 5 2 8 
1. is 35 63 13 3 Key 22 30 f. 69 0108 
Marigallante 5 3 53 00 |, EL Kos at $7299 66% 
{Guardalupa —— |16 15 |54 og tw eys —— 3 og* [68 169 
t 16 ho 754 = French _ — 2 40 157 21 
Antegoa bh: bots 07 8 Mayaguana 22 35 (67 46 
— 00 . 06 8055 24 Fee 21 15 68 36 
St. Chriſtophers {17 22-455 ee 0 
Barbuda 17 435.154 1% ankcoſs Bank 
<1 ꝑʒ; $9 66 01 
St. Bartholomew 17 54855 31 Er 11 ll | 
St. Martins — 8 b$R155 2521. ors Wand 21 35 64 54 
[Anguilla 8 b3 [55 a Abrollo N. point 21 40 65 26 
'Virgins - - 18 33 {157 os Platewrack - . oz 162 56 
nm St. Cruz —— ———|17 38 2 
j ZBieque — is od [58 oz [The Coaſt of 8 Virginia, . 
Porto Rico St Johns 18 33 [59 06 land, Penſylvania, New- England, and 
ji St. Domingo Hiſpan. 18 15 [63 36 | Newfoundland. 
*. —_ Jamaica [18 ©2 71 49 | 
a of Cuba jzo 20 68 51 —_ . 
Havana 22 50 78 16 Clans Ten q 22 40 200 3 365 
Bay Hondy—— 2z2 35 79 26 * © 77 
Cape St. Antonia | 50 81 18 Cape n 
Baha 10 d | —— Chart 1 : 
ands. ape Charles — 37 1456 oIN, 
Bermudas 32 30 N56 16 Cape Hinlopen — 39 O4 869 118 
a> 2-098 28 22 N; 01 Long Iſland 40 O5 2.65 26 5 
ahama Bank | ail York — 41 0066 51 
| 5 Cape 
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Ae. 
plas Names. - Latitude | Longit. | pl | Latitude | 
Es * | North Weit aces Nams. N. or 8 
; | | 2 
D. M. . D. M. F D. M. 5 
Cape Cod ——— 42 10 [62 31 [The Coaſt of Iceland, Greenl 
| and, and, Nova 
Ce ible 1 3 $ | : 3 = Zembla, and the Northern Ifles. 
| Iſland Sable 0 1 ̃ 
Cape Britain — — = A _ 5 LON oe 5 E 
Quebeck— 47 05 64 36 WitlesB rh „ 
Bay of Breſt — 52 10 2149 46 N- ar = . 2 192 
Bell Ifland 52 o58148 56 8 MAE 7 1 orelandſos 20 ig 198 
Cape St. John — 50 og Tl47 212 Fair F. : land 64 30 f 290 
Cape Bonaviſta— 49 11 bas 498 Ci 15 a9” 5 55 10. 31 3 
Trinity Bay ———|q$ 27 les 4:66 * 5 — 106 51 [22 59 
Conception Bay f) 52 £448 j ni Ip Rn 
St. John's Harbour- 47 28 48 41 I Illes of Fero — j62 o ſoo 14 
Bay of Bulls 47 40 [49 32 Beerenberg, or : 71 45: 
Cape Race a6 % John Mains Iſle 45 [og 44 
Ca St. Ma Ee 10 8 86 Point Lookout 76 40 21 
pe * 47 39 
Placentia—— 47 57 49 46 Horn Sound —— ! 23 2112 34 
Cape Roy 48 21 2 ol Fair Fore land 8 | 19 18 © 16 O4 
Ee 3 8 Headland 79 5585117 14 
The Coaſt of Hudſon's Bay, and the Lees F — alloy 18 x N 3 
Straits. C1 nl 22 39}. 
1 77 185126 
3 5 Ope d — — 6 ; 
Buttons Iſles 69 o5 [64 36 Tee or Bear Iſle 74 - ; 2 by mn. J 
Cape Charles —— [62 35 [70 o [Admiralty Iſland 75 o5 [65 078. 
Cape Walſingham 63 o 72 26 |Fretum Borough 169 55 67 45 
Mansfield Iſle— [62 20 /o 16 [Cape Candenoſe 69 17 47 425 
Cape Jones ———|55 03 73 o (CCatnoſe — 65 43 8 = 
Ruperts River 51 167/73 41 [Archangel Bar — [65 o5 40 : 
Ay River — 52 32877 51 $|Crofs Iſland —— [66 31 * ” 
The Cubbs ——— [54 18 5177 36 B Sweetnoſe ————|65 o8 5 pa | 
C. Henrietta Mariais 5 0677 48 U Kilduyn - 69 32. 2 5 ay 
Port Nelſon-—— [57 05 5.87 36 North Cape ——|[7t 25 = -g 
Cape Churchil — [59 oo8187 438. Surroy --— 71 os [1 oy 
C. Southampton 61 57 85 83 16 A Tromſound— o 18 fa oa 
Shark Point -[64 27 78 o Loefort SW, Points? 47 41 wad 
Nottingham Iſle 63 38 j74 32 Dronton— 64 oo 2 
. Ann's Foreland--63 32 69 37 [|Stadland——— 62 10 8 = 
Reſolution Iſle — 61 55 j59 36 ſNorth-bergen — 160 16 1 * 
Cape Farewell —l59 10 41 31 l[Naze of Norway 57 0 12 36 
K. 2 dea- 
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Latitude | Longit, | _ | Latitud 
Sea-Coaft in the 1 | | 
Sound, and Baltick D. M. D. M. D. M. 
Sea. 
58 25 [14 19 [Revel IE: 59 oo [29 59 


_ VE bs, — ; 
rwick — 58 54 [14 34 |Aiga ————— 6 30 © 
Chriſtiana : Derwinds -———= 57 04 : 
Goncnderg 57 58Z|16 59 F Coningsberg — 


| [Gottenberg —— [57 533[i7 39 Dantzick 
Elſinor= —— 556 07; 46 5 Wisby in Gotland 5) 377/24 c49 
Copenhagen 55 44 F175 49.8 Bornholm 55 27 C 07%. 


bon — 55 20818 09 80 Straeliound - ——ſ\54 45 
| Kalmer- 56 40 Clzr 545 Lubeck 
* Stock holm NÞ 39 [Anout . 66 4” 


Wyborg-- 40 [Leſou ————ſ57 os, [15 54 
Petersburg— 59 25 [35 o4 Sc) ————— ——[57 26 [15 24 
;Narve— — [5s 39 [33 28 1 | : 2 


Problems of Plain Sailing, wrought by the Logarithms, 
and by Gunter's Scale. | 


PROBLEM 1. 


7 HE Courſe and Diſtance being given; to find the Difference of 


Latitude and Departure. 
Example. Suppoſe a Ship fails South Weſt by South 382 Minutes, and: 


| u de required to find the Difference of Latitude and ä 


mY In the Triangle AB C. 
AC repreſents the Diſtance ſailed. 
Ag the Difference of Latitude, 


BC the Departure. 
BAC (or the Angle at A) the Angle of the Courſe. 


( 
ACB (or the Angle at C) the Complement of the 
Courſe to 90 deg. 


Character; 


"a «6 
' - . 
* JZ +. l 7 x 
* 


Plain Sailing. 
Characters uſed in Navigation and Aſtronomy. 
S. ſtands for Sine. | 
T. for Tangent. | 
Sc. Sine Complement. Tc. Tangent Complement. | 
The given Sides and Angles of a Triangle are mark'd with a Daſh thus ('). 


The required Sides and Angles with a Cypher thus (o). 
The Operation by the Logarithms. For the Difference of Latitude. 


As Radius — — — — I10,000000 
To the Diſtance failed 382 Minutes — — 2.682003 
So is Sc. of the Courſe 56d. 15 m. — | 9.919846 


To the Difference of Latitude 317 Minutes 28 ——— 22. 501909 
For the Departure. 


To the Diſtance failed 382 Minutes — — 582063 
So is the S. of the Courſe 33d. 45m. — DNS 9:744739 


To the Departure 212 Minutes 3 —ͤ — -—T72:326802 


The Operation by Gunter's Scale. 

One Foot of the Compaſſes being in the Radius, or S. of 8 Points; ex- 
tend the other to the Diſtance 382 Minutes, the faid Extent laid from S, 
Courſe 3 Points will reach to 212 Minutes the Departure from the Me- 
ridian, and the Compaſſes kept at the ſame Diſtance will reach from the 
Sc. Courſe 5 Points to 317 Minutes, the Difference of Latitude as above. 


PROB, I. The Courſe and Difference of Latitude given,, to find 
the Diſtance and Departure, 


Suppoſe a Ship fails W. S. W. until 


the Difference of Latitude be 219 ” 
Leagues, and the Diſtance and De- 
parture required. | eZ 


RE \'S 
The Operation by the Logarithms. For the Diflance. 
As the Sc. of the Courſe 22d. 3om, — 9.582840 
Jo the Difference of Latitude 219 Leagues — 2.340444 
So is Radius — — 10.000000 


Io the Diſtance, which is 572 2 Leagues - 2.757504 


78 3 Plain Sailing. 
For the Departure. 


Rs Radius 


To the Diſtance 57215 Leagues found before — 2.757004 
So is the Sine of the Courſe 67 deg. 30 min. — — 9.965615 


To the Departure 328 15 Leagues — 22.723219 


. — ra 4 


By the Gunter. 


The Compaſſes being extended from the S. of 2 Points, the Comple. 


ment of the Courſe to 219 Leagues, the Difference of Latitude, will reach 
from Radius 8. 8 Points, to 572 Leagues the Diſtance, and the ſame Ex- 


tent of the Compaſſes from the Sine of the Courſe 6 Points, ſhall reach to 


529 Leagues, the Departure. | 
PR OB. III. The Courſe and Departure given, to find the Diſtance 


and Difference of Latitude. | 

| Suppoſe a Ship fails North Eaſt by Eaft, until 
her Departure be 220 Minutes, the Diſtance and 
Difference of Latitude required. 


By the Logarithms. For the Diſtance, 

As the S. of the Courſe 56d. I5m. — — 9.919846 
To the Departure 220 Minutes — — 2.342423 
So is Radius — —  I0,000000 


T the Diſtance 26 | Minutes — — 3 12.422577 
; , For the Difference of Latitude. 577 


As Radius mw — — — 1x0. ocoooo 
To the Diſtance 265 Minutes —. — — 2.423240 
So is the Sc. of the Courſe 33 deg. 45 min. — 9.744730 
To the Difference of Latitude 147 Minute! — . 2.167985 
* . By the Gunter. | 0 | 
The Extent of the Compaſſes from the S. of the Courſe 5 Points, to the 
Departure 220 Minutes, will reach from Radius S. of 8 Points, to 265 


the Diſtance, and the ſame Extent of the Compaſſes from S. 3 Points the 


Complement of the Courſe, ſhall reach to the Difference of Latitude 147 


Minutes as above. 2 


the Courſe and Departure. 


PRO B. IV. The Diſtance and Difference of Latitude given, to find 
Supe 


— 10.900000 


- Suppoſe a Ship fails between the North and the Weſt 


Plain Sailing. 


C 


206 Miles, until the Difference of Latitude be 197 Miles, 


the Courſe and Departure required. 


$0 is the Difference of Latitude, 197 Miles 


4 


By the Logarithms. For the Courſe, 
As the Diſtance 206 Miles ——— — 2.313867 
To the Radius — — —  10.000000 


— —— 2.294466 


To the Sc. of the Courſe 3 which is N. 17d. oom. Weſt —— 9-980 599 


For the Departure. 
As Radius 


To the Diſtance 206 Miles | 
So is the S. of the Courſe 17 deg. oo min. 


To the Departure 60 Miles — 


By the Gunter. 


— 


— . 45935 
— 2.779802 


For the Courſe. The Extent from the Diſtance 206 Miles, to the Diffe- 
rence of Latitude 197 Miles, ſhall reach from Radius S. go deg. to the 
Sine of 73 deg. oo min. the Complement of the Courſe, which ſubtracted 
from god. is 17m. oo min. the Courſe N. Weſterly, or N. by W. half W. 
For the Departure. The Extent from Radius S. go deg, to the Sine of 
the Courſe 17 deg. oo min. ſhall reach from the Diſtance 206 Minutes to 


the Departure 60 Minutes as above. 


PRO B. V. The Diſtance and Departure given, to find the Courſe 


and Difference of Latitude. 


Suppoſe a Ship ſails between the South and the Weſt 
247 Minutes, until the Departure be 197 Minutes, 
and it be required to find the Courſe and Difference 
of Latitude. 1 | | 

| ge B 
The Operation by the Logarithms. For the Courſe; 5 

As the Diſtance 247 Minutes — A 2.292697 | 
To the Radius — — — 10.000000 


So is the Departure 197 Minutes — 
To the Sine of the Courſe 52 deg. 54 min. Weſterly 


— 2.294466 


— 9.9079 
N 


Plain Sailing. 


80 

: For the Difference of Latitude. 
As Radius — a a Io. oooooo 
To the Diſtance 247 Minutes — 2.39269) 


So is the Sc. of the Courſe 37 deg, ob min. 9.78046) 


To the Difference of Latitude 149 min. —2.17 3764 

8 By the Gunter. 

For the Courſe. The Extent of the Compaſſes from the Diſtance 247 
Minutes, to the Departure 197 Minutes, ſhall reach the fame way from 
Radius S. go deg} to the Sine of the Courſe, 52 deg. 54 min. South Weſt. 
erly, or South Weſt three quarters Weſt, 

For the Difference of Latitude. The Extent from Radius S. go deg. to 
the S. 37 deg, 06 min. the Complement of the Courſe, will reach the ſame 
way from the Diſtance 247 min. to the Difference of Latitude, 149 min. 

PRO B. VI. The Difference of Latitude and Departure given, to 
find the Courſe and Diſtance. : 


C 


Suppoſe a Ship fails between the South and Weſt 
until the Difference of Latitude be 154 Leagues, her 
Departure 200 Leagues, and it be required to tind 

the Courſe and Diſtance. . 


DB | 
The Operation by the Logarithms, For the Courſe, 
As the Difference of Latitude 154 Leagues — 2.187521 
To Radius. : - — — 10.000000 
So is the Departure 200 Leagues — — 2.301030 
To the Tang. of the Courſe 52 deg. 24 min. South Weſterly 10. 113509 
; For the Diſtance. 
As the Sc. of the Courſe 37 deg. 36 min. 9.785433 
To the Difference of Latitude 154 Leagues — U 2.187521 
So is the Radius 8 — I0.000000 
To the Diſtance 252 Leagues — 2.402088 


7 — By the Gunter 

For the Courſe. The Extent of the Compaſſes from the Difference of 

Latitude 154 Leagues, to the Departure 200 Leagues, ſhall reach from 
Radius or Tangent of 45 deg. to the Tang. of the Courſe, 52 deg. 24 

min. South Weſterly, or South Weſt 4 Weſt. | | | 

For the Diſtance. The Extent from. the S. 37 deg. 36 min. the Com- 
plement of the Courſe, To Radius, or the S. of go deg. will reach from 

the Difference of Latitude 154 Leagues, to the Diſtance 252 Leagues. . 

- PRO 


. 


Plain Sailing. e 8 r 
P RO B. VII. 
This Problem ſhews the manner of by A 


working a Traverſe, and is very uſeful in 
keeping a Reckoning by Plain Sailing. 


Example. 


Suppoſe a Ship bound to a certain Port, 
and ſhe fails firſt & S W. 40 minutes, then 
SM. 60 min. then S by E. 63 min. VS. 
49 min. then S E. by S. 56 min. and the 
Difference of Latitude and Departure the 
Ship hath made, with the direct Courſe 
and Diſtance is required. 


The Operation by the Logarithms. 


For the Difference of Latitude for the firſt Courſe. 


To the Diſtance 40 min.. | = 7.002000 
So is the S. c. of the Courſe 229 30—ü(-— —9.965615 


To the Difference of Latitude, 36 min. T —_—_— 1.507075 


For the Departure of the firſt Courſe. 


— — 10. ooooOO | 


To the Diſtance 40 min. — — 1.602060 
So is the S. of the Courſe 229 30" —cm—_—_—_ — 92.582839 
To the Departure 15 min. 18 — — A1. 184899 


By the Gunter. 


The Extent of the Compaſles from Radius the S. of 8 Points, to the 
Diſtance 40 min. that Extent in the Compaſſes laid from the Sine of the 
Courſe 2 Points will reach to 15 min. 3 the Departure, and the Compaſſes 


being kept to the ſame Extent, and laid from the S. 6 Points, the Comple- 
ment of the Courſe will reach to 36 min. the Difference of Latitude. 


In the fame manner proceed to find the Difference of Latitude and 
Departure for each Courſe and Diſtance ; which being found, place in a 
Table as follows. . e * 


» 


3 Plain Sailing. 


The Traverſe Table. 
| 1 % 
| Courſe. |S North, | Seb. | Eg. Inet. | 
2 | 

1 SSW 4 37.0 | 15.3 
| SW |bo| - 42.4 42:4 

8 by E [64] 61.8 12.3 

WSW 49 1 43.3 

SE by 8 5 46.6 314 
| ad has | Diff. Lat. 206.6 | 43:4 |] 130-0 | 
| oo + 

{4 _| Dep. | 59.6 | 


— — 
— 2 —— A4 


The Explanation of the Table. 


 - For the placing the Difference of Latitude and Departure in their pro- 

| per Columns, obſerve, that if the Courſe be Northerly the Difference of 
Latitude is put in the North Column; if it be Southerly in the South 
Column; and if the Courſe be Eaſterly, the Departure: is put in the Eaſt- 
Column; if Weſterly i in the Weſt Column. 

Thus having framed the Table, add up the North, South, Eaſt, and 
Weſt Columns ſeverally, whereby the Difference of Latitude appears to 
be 2063S Minutes South, becaufe there is nothing in the North Column: 
'The Departure 59;5 Minutes Weſt, becauſe ſo much the Weſt Column 
exceeds-the Eaſt : By which Difference of Latitude and , find 
the direct Courſe and Diſtance as follows. 


The Operation by the ay. For the direct Courſe: 
As the Difference of Latitude 206 min, 1 —— 2.315130 
— | mnren— —«— 10000000 
So is the Departure 59 min. 78 21.775240 
To the T. of the Coyrſe 160 5' South Weſterly, becauſe 5 60116 
the South and Weſt Columns exceed the Norih and Eaſt. 5 9:49 


Por the Aa | 


——ä— 2 — — # 


— CS 


— . nt — pu ef eo_— ene . 0 0 K 
1 — oor arned nu ey rr OE. CO ENT "#* - © +4 ues » 
_ FI 
, : 
' 


| To o the Re of Latitude 6. min, - — — 2. = 5735 
: So 1 18 Radius — — — — | I0.000000 
To the Diſtance required 215 Minutes — 2. 332470 

| bl - 6 y 
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Oblique Plain Sailing. | 83 
B the Gunter. Por the dire} Courſe. OT 
The Extent of the Compaſſes from the Difference of Latitude 206 Min 


to the Departure $9 min. ſhall reach from the Tangent of 45d. (or Radius) 
to the Tangent o 16d. 5m. the Courſe —— | 


For the Diſtance. „ | 
The Extent from 8. 73 deg. 55 min. the Complement of the Courſe, 
to S. go deg. vi. Radius, ſhall reach from the Bites of Latitude 206 
min. to the Diſtance 215 Minutes. 


Obligue-angled Plain Triangles, applied in p RO BL E MS 
of Plain Sailing, and wroug ht by the Logarithms, and 
Gunter's Scale. 


PRO B. I. TEE Angles and one of the Sides given, to find either 
of the other Sides, 


Suppoſe there are two Ports both under one Meridian, AN 

a Ship fails from the Northermoſt SE. 206 Miles, ano- | 
ther Ship fails from the Southermoſt North Eaſt by 
North, a certain Number of Miles, and meets with the 
firſt Ship ; ; the Diſtance between theſe two Ports, and 
the Diſtance failed 9 the fecond Ship is required. 


In the Triangle ADE. 
A and E repreſents the two Ports, AD the firſt Ship's 
Diſtance. ED the-fecond Ship's Diſtance, AE the Di- 
ſtance between the two Ports. 


The Operation hh the Logarithms. For the Diſtauce between the two Ports. 


As S. AED — — De Ar. 0.255261 
To AD the Ne: Seis "Diſtance 206 min. —— 2.313867 
80 is S. ADE Togd. 15m. which ſubtract from 180 — 991573 
6070T 
In All Operations 4 5 Radius is not one ar the three * erms, 
to ſave the Labour of ſubtracting the firſt Logarithm from the Sum of 


the ſecond and third, uſe the Complement Arithmetical of the firſt Lan. 
rithi 


84 Oblique Plain Sailing. 
rithm, which is found by ſubtracting each Figure of the Logarithm from 
9, except the firſt towards the Right-hand, which is ſubtracted from 10, 
28 in the Operation, the Logarithm Sine found in the Table is 9.7447 39, 
wherefore beginning at the Left-hand, fay, ꝙ from ꝗ there remains o; 7 
from ꝗ there remains 2 ; 4 from q, there remains 5 ; 4 from 9 there remains 
53 7 from ꝗ there remains 2 ; 3 from ꝙ there remains 6; 9 from 10, there 
remains 1. 80 the Complement Arithmetical of the firſt Logarithm, is 
0.265261, which added to the other two Logarithms, and from the Sum 
abate Radius, the Remainder is the Logarithm, Sine, or Tangent required, 

And Note, to find the Sine of any Degree and Minute above god. ſub- 
tract the Degree and Minute from 180d. the Sine of the Remainder is the 
Sine required. 

For the ſecond Ship's Diftance. 
As S. AED 33d. 45m. w——— — — Co, Ar. 0.25526r 
To AD the 25 Ship's Diſtance 206 ⁰min.·⁊x !fß.— 2.313867 
So is S. DAE 45d. oom. —T ĩT.u—— 4.849485 
To DE the ſecond Ship's Diſtance, 262 min. — 12.418613 


By the Gunter. For the Diſtance between the two Ports. 

The Extent of the Compaſſes from S. of 33 deg. 45 min. to the S. ADE 
78d. 45m. (viz. the Complement of 101d. 15m. to 180d.) ſhall reach 
from 206 min. the firſt Ship's Diſtance, to 364 min. the Diſtance between 
the two Ports, as above. 

For the ſecond Ship's Diſtance. 

The Extent of the Compaſſes from the S. of 33d. 45m: to the S. of 
45d. oom. ſhall reach from 206 min. the firſt Ship's Diſtance, to 262 min. 
the ſecond Ship's. Diſtance required. 5 

P R O B. II. 


Two Sides and an Angle oppoſite 
D to one of them being given, to find the 
other oppoſite Angle and. the third. 


Side. 
| Example. 

Suppoſe two Ports, whoſe Bearing 
is North Eaſt and South Weſt, diſtant 
396 Miles, a Ship at the northermoſt 
fails South South Eaſt, and another 
\ x Ship at the ſouthermoſt fails. thagce 

518 Miles, and meets with the firſt 
Ship: The Courſe failed by the ſe- 
cond Ship, and the firſt Ship's Diſtance 
are required, It 


Oblique Plain Sailing. 
| | In the Triangle ADE. 
A repreſents the Southermoſt Port, D the Northermoſt, 
AD the Diſtance between the two Ports. 


DE the Courſe and Diſtance failed by the firſt Ship. 
AE the Courſe and Diſtance failed by the ſecond Ship. 


De Operation by the Logarithms. For the ſecond Ship's Courſe. 
As AE the ſecond Ship's Diftance 518 min. Co. Ar. 7.28567r 
T. 8. ADE 67d. 3om. - 9.965615 
So is AD the Diſtance between the two Ports 396 min. —— 2.597695 
To S. AED 44 deg. 56 min. — 19. 848981 

The Angle at D 67d. 30m. and the Angle at E 44d. 56m, being added 
together and ſubtracted from 180d. gives 67d. 34m. the Angle at A, 
which makes neareſt 6 Points, and 6 Points reckonid from the North Eaſt 
to the Southwards gives ESE. the ſecond Ship's Courſe required. 


For the firſt Ship's Diſtance. | 
As S. ADE 67d. 3zomin. —— — —— Co. Ar. 0:034385 
To AE the ſecond Ship's Diſtance 518 min. 2.714329 
So is DAE 67 deg. 34 min. — — 9965824 
To DE the firſt Ship's Diſtance 318 min,— .-—— — 2.714538 


By the Gunter. For the ſecond Ship's Courſe, + 
The Extent of the Compaſſes from 518 min. to 67d. 3om. ſhall reach 
from 396 min. to S. 47 deg. 56 min. which added to the Angle at D, and the 
Sum ſubtracted from 180d. gives 67d. 30m. the Angle at A, as above. 
For the firſt Ship's: Di/tance. The Extent from S. 67d, zom. to 518m. 
will reach from S. 67d. 34 min. to 518 min. the Ship's Diſtance as above. 
| YL; PR 40 B ME | 
Two Sides and the contained Angle given, to find. 
the other Angle. | 
85 Example. 
Suppoſe two Ships ſail from one Port; one ſails 
N. E. 140 Miles, the other South Eaſt by Eaſt 11 5 
Miles, the Bearing and Diſtance of theſe two Ships Miles D 


is required. | : Ss 140 
Let D repreſent the Port, DA the firſt Ship's Diſ- 11 5 
tarite, and DE the ſecond. "68 
| -- Ditt, 25 


BB Oblique Plain Saling. 
The Operation by the Logarithms. For the Bearing of the two Ships. 
As the Sum of the hides AD and DE 255 min. Co. Ar. 7.593459 


To the Difference of the ſaid ſides 25 min. 1.397940 
So is the T. of half the Sum of their oppoſite Angles 509 37' 10.085698 


To the T. of half their Difference, which is 6d. 48m. 19.077097 


The half Difference added to the half Sum, gives 557d. 25m. the greater 
Angle AED. The half Difference ſubtracted from it, gives 43d. 49m. the 


leſſer Angle DAE. Wherefore the Bearing of the two Ships is N. Eaſterly 


or South Weſterly 1d. 11m. _ For the Diflance of the two Ships. 
As S. AED 57 deg. 25 min, - — — — Co. Ar. 0.07437 
To AD the firſt Ship's Diſtance 140 min. — — 4 ff 
So is 8. ADE 78 deg. 45 min. 9.001 573 
To AE the Diſtance of the Ships, 163 min. — — [2.212074 
By the Gunter. For the Bec ring of the Ships 
The Extent of the Compaſſes from the Sum of the ſides 255m. to their 
Difference 25 min. ſhall reach from the T. of the half Sum of the required 
Angles 50 37' to the T. of half the Difference of the ſaid Angles 69 48“. 
In the foregoing Operation by the Gunter, the Practitioner may be at a 
Loſs, becauſe in extending the Compaſles from the F. 50% 37” decreaſing, 
it will fall beyond the T. of 45d. at the End of the Line. To remedy 
this, place. the Extentfrom 255 to 25, from the F. 45d. and it will reach 
to the T. of 5d. 37m. then letting one Point ſtand at 5d. 37m. extend the 
other to the T. of 5od. 37m. this Extent place from the T. of 45d. ſhall fal! 
on the T. 6d. 48m. required. For the Diſtance of the Ships. 
The Extent from the Sine of 57d. 2 5m. to the Sine of 78d. 45m. ſhall 
reach from 140 min. to 163 min. 
P R O B. IV. Three Sides being given, to find an Angle. 
Example. Suppoſe there are two Ports both in one Latitude, diſtant 
536 Miles, a Ship fails from the Eaſtermoſt 306 Miles between the South 
and the Weſt: Another Ship fails from the Weſtermoſt 290 Miles, and 
meets with the firſt Ship. The Courſe that each Ship hath ſteer'd is requir'd. 
Let A and E repreſent the two Ports, D the place where the Ships meet. 
1 B MB. This Queſtion is reſolved by let- 
: | ting fall. a Perpendicular DB, re- 
ON - ducing the Oblique Triangle ADE, 
—4 into the two Right-angled Trian- 
D - _»* gles ABD and BDE, then the O- 
peration is as follows, 
Firſt, find the Segment of the Baſe BE, thus. . pos 
As the Baſe AE, 536 Miles Co. Ar. 7.270835 
To the Sum of the Sides AD and E D 596 Miles — 2.775246 
So is the Difference of the ſaid ſides 16 Miles —_—_ a 1.204 20 


To a Segment of the Baſe, which is 18 Mile — — 71.250201 
| The 


- Oblique Plain Sailing, 7 : 97 


The whole Baſe — — 536 min. 
The Difference of the Segment is ——— 18 
Sum 1s 25 


Half 3sum — — - 277 the greater Segment BE, 
FOE Then fay, For the firft 32755 Courſe, ah 

As DE the firſt Ship's Diſtance 306 min. 2.485721 
To Radius an — — — 10.000000 
So is the greater Segment BE 277 min. — 2.442479 


To Sc. BED 25d. m.. ws — 9.9567 
The Angle at E is the Courſe from the Weſt Southerly, ſo the firſt Ship 
ſteers South 645 51 Weſt, or SW, by W. three quarters W. almoſt. 
For the ſecond Ship's Courſe. . 
As AD the ſecond Ship's Diſtance 290 min. Co. Ar. 7.537602 
So/ is DE the firſt Ship's Diſtance 306 — —— 2.48 5721 
To Sine DAE 26d. 3m. — 29.651701 
The Angle at A is the Courſe from the Eaſt Southerly, ſo the ſecond 
Ship ſteers South 63 deg. 21 min. Eaſt, or SEby E. 2 E. nearly. 
By the Gunter. For the Difference of Segments of the Baſe. 
The Extent of the Compaſſes from the Baſe AE 536 min. to the Sum of 
the Sides 596 min. ſhall reach from the Difference of the Sides 16, to the 
Difference of Segments of the Baſe 18 min. with which proceed as before. 
| | For the firſt Ship's Courſe, | 2, Hs 
The Extent from the Diſtance 306 min. to the greater Segment 257 min. 
ſhall reach from Radius or Sine god. to Sine 64 deg. 51 min. the Comple- 
ment of BED 25 deg. q mine-required. TE "oy 
TE For the ſecond Ship's Courſe. 3 
The Extent from 290 min. the ſecond Ship's Diſtance, to 306 min. the 
firſt Ship's Diſtance, ſhall reach from the Sine 25 deg. 9 min. to the Sine 
20 deg. 39 min. the Angle at A required. 0 | 


—— . 


> EROS | 
Two Sides and their contained Angle given, to find the third Side. 
5 | Example, 1 


Two Ships fail from one Port at A 3 the firſt fails Eaſt 335 Miles to B, 
the ſecond fails E. 14 deg. 40 min. North, 271 Miles to C. I demand 
| how far they are aſunder, and what is the Courſe from the Ship at C, to 
that at B. 5 5 5 e 

In the Triangle ABC, „„ E 

there is given, | ol 
AB 335 


AC 271 90 required. | 8 FO 
BAC 149 40“ A ——— This 


IF Ip: * 
3 
-&: 

5 


2 * 


88 dbligue Plain Sailing. 


This Caſe requires a double Operation | AC 335 q 
1. By the 3d Caſe to find the Angles = 4, 
2. By the 1ſt Caſe to find the Side required. Dum is 606 
Dit s 54 
The fir/t Operation. 
As the Sum of the Sides AB and AC 606 Miles Co. Ar. 1.219528 


* their Difference : 84.— 1. 806180 
De is the t. of half Sum of the Angles 8240 —— — 10.890440 


To t. half their Difference — 39 22 — — - xg. 914148 
By which you will find the Angle ABC, to be 43 deg, 18 min. 


The ſecond Operation. 


As 8. ABC 43d. 18m. — Co. Ar. 0.163791 
To the Side AC 271 Miles —— — —=— 2.432969 
So is S. BAC 14 deg. 40 mink(pu² _—_—_— — 0.403455 
To Side BC 100 Miles #2.000215 | 
Ihe Angle at B is found to be 43 * 18 min. therefore the Line AB 
being Eaſt and Weſt, the Courſe from C to B is Eaſt 43 deg. 18 min. 8. 
or S. E. 1 deg. 42 min. Eaſterly. And the Diſtance 100 Miles. | 


By the Gunter, for the Angle at B. 


Ipuhe Extent from 606 Miles the Sum of the Sides, to 64 Miles the Diffe- 
rence of the ſides, will reach from the Tang. of 82d. 40m. half the Sum 
of the unknown Angles ; to the Tang. of 39 deg. 22 min. half their Dif- 
ference, which being found, proceed as above to find the Angle at B. 
Then the Extent from S. 43d. 18m. the Angle at B, to S. 14d. 40m. 
the Angle at A; will reach. from 271 Miles the fide AC, to 100 Miles 
the ſide BC, as above. 
Thus much for Sailing by the Plain Chart; which being of ſome Uſe in 
fhort Voyages, and a good Foundation for further Improvement, we 
were not willing wholly to omit it; but nevertheleſs would adviſe all that 
take Charge of Ships never to content themſelves with the Uſe of the 
Plain Chart only; being fo apparently falſe in it ſelf, and fo unſafe for 
Practice: Nor are we under any Neceſſity to truſt to it, the Defect there- 
of being now ſufficiently ſupplied by Mr. Wrigbt's True Chart, commonly 
called Aercator's, the Projection and Uſe of which (both in ſingle Que- 
ſtions and Traverſes) is largely treated of and rendered as eaſy as the 
Plain Chart, in the Book called Practical Navigation, firſt ſet forth by 
Mr. John Seller, and now Corrected and Reprinted for Mr. Mount and 
* on Tower-hill, with many uſeful Additions, p 
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90 

| 1 Deg. | 2 Deg. | x Point | 3 Deg. | 4 Deg.) 5 Deg. |© 
E Lat) Dep Lat | Dep t| Dep | Lat Pep] Lat Vep | Lat Dep| + 
1 |} 01.0} 00.0 ol. o oO. o ol. o oO. o | 01.0|02.1 | ol ooo. 1 | 01.0 oo. i 2 

2 | 02.0] 00.0 | 02.0100.1 | 02.0] 00.1 | oz. o 00.1 | o. o] oO. 1 | 02.0 [00.2 þ 2 

2 | 03.0] oc.1 | 03.0 | 00.1 2 00.1 | o;. o co. 2 3. o oo. 2 [oz. o o0.34 3 
404.0 00.1 | 04.0 [20.1 | 04.0]co.2 | 040|00.2 04-01 00.3 [04.0 oo. 3 4 
eee | 0501003. | ogofong| 5 
6 | 06.0] 00.1 | 06.0 [00.2 | 06.0] 00.3 | 06.0 oo. | 06.0] 00.4 | 06.0] 00.5] 6 

7 | 07.0] 00.1 | o. o. | 07.0] 00.3 | 07.0 [00.4 | 07-0] 00.5 | 07.0] co.6 | 7 
8 | o8.of oo. 1 | 08.0|co.z o. o] co.4 | o8.0|00,4 | 08.0] 00.6 | o8.0| co.7 | 8 
1 9 | 09.0] 00.2 | 09.0 | 00.3 5 09.0] 00.4 | 09.0 | 00.5 | 09.0] oo. | c9.0| 00.8] 9g 
1010.0 c | 10.0 |00.4 | 10.0] 00.5 | 10.0| 00.5 | 10.0] 00.7 | 10.0| 00.9 | 16 
11 | 11.0] oo. 2 | 11.0 |o0.4 [II. o oo. | 11.0|oo.s | 11.0] 00.8 | 11.0] 01.0 | 11 
I2 | 12.0] 00.2 | 12.0] co.4 | 12.0f 00.6 | 12.0 [cos | 12.0] 00.8 | 12.0|01.0 | 12 
13 | 13,0] 00.2 | 13.0 | 00.5 | 13.0] c0.6 | 13.0 |oo,7 | 13.0] 00.9 | 12.9|01.1 | 13 
14 | 14.0} 00.2 | 14.0] 00.5 | 14. o oO. 7 | 14.0 [00,7 | I40[OI.O | I39[OL2 | 14 
1s | 150[09:3 | 15:9 c0.5 | 15.0100.7 | 155 ee | 15:9]01.0 | 14:9 [01-3 | 15 
16 | 16.0 00.3 | 160 | 00.6 | 16,0|00.8 | 16.0 |o0.g | 16.0]o1,1 | 15.9 |01.4 | 16 
17 | 17.0] co.3-| 17-0] 0.6 | 17.0]00.8 | 17.0 [ol | 17.0]01.2 | 16.9 01.517 
18 | 18.0] 00.3 | 18-0| oo. 618.0 foo. 9 | 18.0 o. 9 18.0[01,3 | 17.9 |o1.6 | 18 

| 19 |] 19.0] 00.3 | 19-0| 0.7 | 19.0J00.9 | 19.0 [o. 0 | 19.0j01.3 | 18.9 |ol.7 | 19 
be. 20.0 | 00.4 | 20.0 [00,7 | 20.0[01.0 | 20.0 ol. o 20.001. 419.9 01.720 
21 | 21.0 co.4 | 21.0| 00.7 | 21.0 01.0 | 21.0|o1.1 | 20.9ol.s | 20.9 01.8 | 21 
22 | 22.0] ©0.4 | 22.0| 00.8 | 22.0ſo1.1 | 22.0|o1.1 | 21.9|ol.5 | 21.9|ol.g | 22 

: 23 23.0] 00.4 | 23.0 00.8 | 23.0 ol. 1 | 23.0 [01.2 22.9 [01.6 22.9 02.0 | 23 
2424.0 00.4 | 240 00.8 24.001. 224.0 [01.3 | 23.9 [01.7 23.9 | 02.1 | 24 
1 eee 
2626.0 00.5 | 26.0 00.9 | 26.0|01.3 26.0 01.4 | 25.9 01.8 | 25.9| 02.3 | 26 
| 27 | 27.0] 00.5,] 27.0 00.9 27. 001.3 | 27.0] 01.4 [26.9 01.9 | 26.9] 02.4 | 27 
28 | 28.0] 00.5 | 28.0|01.0 | 28.0]o1.4 | 280|o1.5 | 27.9] 02.0 | 27.9 02:4 | 28 
29 | 29.0] 00.5 | 290|[01.0 29.001. 429.0 [01.5 | 28.9 02.0 | 28.9 02.5 | 29 
30 30.0 fo. 5 30,0j61,1 | 30.0Jol.s | 30 001.5 | 29.9] 02.1 | 29.9] 02.6 | 30 
3131.0 co.5 | 31.001. 1 31.0 [01.5 31.0 01.6] 30.9 oz. 2 | 30.9] o2.7 | 31 
32 | 32.0] 00.6 32.001 32.0]01.6 | 32.0] 01.7 | 31.9|02.2 | 31.9 02.8 | 32 
33 33.0 00.6 | 33.0 91 0 33.0 01.6 | 33.0 01.7 32.9 02-3 32-9 02.9 } 33 
34 | 34-0 _y 34.0 [01.4 34.0 [01.7 34.0 [01.8 33.9 02.4 | 33.9 03.0 | 34 
ede dee eie 35.0] 01:7 2 e | 34-9] 024 | 3 81 | 35 
36 36. o — 4 36.0 [01.3 36.0 01.8 | 35.9 01.9 35.9 02.5 | 35.9 03.1 | 36; 
37 | 37.0] co. 6 37.0|01.3 | 37.0]01.8 | 36.9 ol. 9 36.9 02.6 | 36.9 03.237 
38 38.0 00.7 38.0 ol. 3 38.0 [01.9 37.9 [oz. o 37.9] 02.7 | 37-9| 03.3 | 38 
39 39.0 oo. 739.0 [01.4 39.0 [01.9 | 38.9 [oz. o 38.9) 02.7 38.9 03.4 | 39 
e 
41 } 41.0 [o. 741.0 [o. 441. o [Oz. o 40.9 [oz. 1 40.9 02.9 40.8 03.6 41 
42 | 42.0 | ©0.7 42.0 | Ol.5 | 41.9] o2.1 41.9 |o2.2 | 41.9 02.9 | 41.8| 03.7 42 
"43 | 43-0] 00.8 | 43.0|01.3 | 42.9 [oz. 1] 42.9|02.2 | 42.9{03.0 | 42.8 03.8 | 43 
| 44 } 44-0 | 00.8 44.0 01.5 43-9 [oz. 2 43.9 | 0243 | 43-9]03.1 ; 43.8 03.8 | 44 
Sees 450Jo16 | 44.9 for. | 44.9 f024 | 44:9103-1 | 448/039 | 45 
| 46 | 46-0] 00.8 | 46.0 01.6 | 45.9 [02.3 | 45.9] 02.4 | 45.9] 03-2 | 45.8} 04.0 | 46 
47 47.0 O0. 8 47.0 [01.6 46.9 [oz. | 46.9 | 02.5 | 46.9] 03.3 | 46.8 04.1 | 47 
48 | 48.0]00.8 | 48,0]01.7 | 47.9 02.4 | 47-9 | 02.5 | 47.9] 03.4 | 47.8 04-2 | 48 
| 49 9.0 O0. 9 | 49 0101.7 | 48.9 [oz. 4] 48.9] 02.6 | 48.9]03.4 | 48.8] 04.3 | 49 
iv | 21227 [422 j92s | 4991026 | 4991035 | 49-8; 04-4 | 50 
& Dep Lat | Dep [Las Nep 1Lat | Dep|Lat | Dep | Lat Dep| Lat | ©] 
{=> 1 89 Deg, | 88 Deg. Z Font | 87 Peg. 86 Deg. | 85 Deg. | 5 
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3 © Point 1 Deg. 7 e. | 8 Deg. n 9 Dez, <= 
— — e eb w 
Lai] Vep| Lat Pons Lat xt | Dep Lat Dep Lai] Dep Lai Lep | S| 
50.7 |05.3 | 50.6 06.2 50.5 o/. 1 Þ 50.4] 07.5 | 59-4 | 08.0 


51 o 
52 | $1.7] 05-1 | 51.7 [05:4 51.6 06.3 51.50%. 2 | 51.4} 07.5 | 51-4 | 08.1 
53 | 52-7] 05-2 | 52.7 [0545 52.6 | ©6.5 | 52.50%. 4 52,4} 07.8 [52.3 [08.3 


2 . 0 a6 t.- rn F 


= 
52 
5 
4.847 2 54 8.2 4 r | 54-31 286 | 55 
36 55-7]05-5 | 55.7 [95.9 55.6 0.8 55.5 6755468. 55.3 08. 55 
5756.7 05.6 | 56.7 06.0 56.6 05.9 56.4 [07.9 | 55.4] 08.4 36.3 08.9 57 
58 | 57-7] 0547 | 57-7 [091 57.6]07.1| 57.4fo8.1 | 57.4] 08.5 | 57-3] 09. | 58 
59 58.7 05.8 [58.7 [Ob. 2 | 58.6107-2 58.408.2 | 58.4] 08.7 | 58-3|09.2 | 59 
60 | 59-7105 9 | 59-7 | 90-3 | 59-5 [27:3 | 59-4 * 59.41 08.8 | 59-3 0. f | 60 


61 | 60.7] 06.0 | 60,7 |09-4 | 60.5 | 07-4 
62 | 61.7] 06.1 | 61.7 [05.5 | 61.5 [07.6 
j 63 | 62.7] 06-2. | 62.7 [06.6 | 62.5 07-7 
64 | 63-7 06.3 | 63.6 [06.7 | 63.5 07.8 
65 | 64-7] 96-4 | 64.6 06.8 64.5 27-9 


66 | 65.7] 99.5 65.6 00.9 65.5 [o8. o 
6766.7 04.6 | 66.69g07-0 | 66.5 08.2 
68 | 67.7] 96-7 | 67. 

69 68.7 O6. 8 | 68.6 


70 9.7882 | 69.6 [07:3 |,69:5 fohs 


90 9.6 88.8 | 89.5 [09.4 | 89.3 [112 


1:94 A Table of D1FFERENCE _ | 
S110 Deg. | 11.Deg. | r Point | 12 Deg. | 13 Deg. 14 Deg. Fs 
26 Lat | Dep | Lat\ Dep | Lat Des] Lat E= Lat( D-p | Lat | Dep | 

i |o1.0| 00.2 | 01.0 |00.2 | 01.0] 00.2 | 01.0 [00.2 | 01.0] 00.2 | 01.0 00.2 [1 
2 | 02.0| 00.3 | 02.0 |00,4 | 02.0| 00.4 | 02.0 [00.4 | 01.9] 00.4 [1.9.5 2 
3|03.0| 00.5 | 02.9 [00.6 | 02.9; 00.6 | 02.9 oO. oz. 9 00.7 | 02.9 | 9047 3 
4 |©3-9| 00.7 | 03.9 [00.8 | 03.9| 00.8 | 03.9 | 00.8 [oz. 9 00.9 | 03.9 | 210 4 
_5 [94:9 | 20.9 | one | 04:9 11 04.91 | ogg ft] 5 
6 | 05-9 | 01.0 | 05-9 [o1.1 | 05.9 | 01.2 | 05.9 [01.2 | 05.8] o1.3 | 95.8 [014 | 6 
7 | 06.9 | 01.2 | 06.9 ol. 306.9 [01.4 | 05.8 |01.5 | 06.8] o1.6 | 06.8] 91-7 | » 
$ 107.9 | 01.4 | 07-9 [ol.s5 | 07.8|@1.6 | 07.8 [01.7 | 07,8 | 01.8 | 07.8 | 21.9 8 
9 08.9 01.6 | 08.8[o1.7 | 08.8]o01.8 | c8.8|o1.9 | o8.8 | 02.0 | 08.7 | 02.2 | 9 
Io | 09-8 [01.7 | 09.3 01.9 | 09.8] 02.0 | 09.8 [02.1 | og. 7 | 02.2 | 09.7 | 22:4 | 10 = 
11 10,8 61.9 | 10.8|o2.1 | 10.8| 02.1 | 10.8[02.3 | 16.7 | oz.5 | 16.7 [92-7 | 11 
12 [11-8 |ez.1 | 11-8] oz. 311.8 oz. 3 | 11.7 [oz. 5 | 11,7 [oz. 7 11.6 [02.9 | 12 
| x3 12.8 [oz. 312.8 oz. 5 12.7 oz. 5 12.7 [oz. 7 | 12.7 [oz. 9 | 12.6 | 93-1 | 13] 
1413.8 02. 413.7 [oz. 7 13.7 [02.7 | 13.7]02.9 | 13.6 [03.113.634 | 14 
15 | 14:8 [02.6 1402.91. 2.9 14.7 3.1 | 14.6 | 03.4 | 14.6 03.6 | 15] 
16 15.8 [02.8 | 15-7[03.1 | 15.7]03.1 | 15.6103.3 | 15.6 | 03.6 | 15.5 | 939 | 16 
17 | 16.7 [03.0 | 16-7 | 03.2 16.7 oz. 316.6 03.5 | 16.6 | 03.8 | 16.5 | 41 | 17 
-18 | 17-7 [oF1 | 17.2 [03.4 17.7 [03.5 | 17.6103.7 | 17.5 | 04.0 | 17.5 | 944 [18 
19 18.7 | 03.3 18-6 [03.6 | 18.6 03.7 | 18.6[03.9 | 18.5 04-3 | 18.4 | 94-6 | 19 
20 | 19:7 [035 19-0 03.8 19.6 0349 19.6 [04-2 | 19.5 | 04.5 | 1944 04.8 20 
21 | 20-7 | 03.6 20.6 04.0 | 20.6 84.1 20.5 O4.4 | 20.5 | 04.7 | 20.4 | 95-1 21) 

| 22 (21-7 |03.8 wy 04-2 [21.6 [of. 321.5 [04.6 21.4 | 04.9 | 21.3 | 95.3 | 22 
23 22.604. 74 04.4 22.6 {04-5 | 22.5 [04.8 | 22.4 | 05.2 | 22.3 | 95-6 | 23 | 
24 |23-6 | 04-2 | 23:2} 04:6 | 23.5104-7 23.5 05.0 | 23.4 | 05.4 | 23.3 | 05-8 | 24 
25 |24-6]04.3 | 245] 04-8 24·5 4.9 | 24-5|05.2 | 24-4 | 05.6 | 24.3 | 26.0 | 25 
26 25.6 | 04.5 * 05.0 25.5 05. 1 | 25. 405.4 25.3 | 05.8 | 25.2 | 06.3 | 26 
2726.6 [04.7 | 9:5] 05-2 | 26.5 [05.3 | 26.4 |05.6 | 26.3| 06.1 | 26.2 [06.527 
2827.6 03.9 oY 0543 | 27.5 [05-5'] 27.4|05.8 | 27.3 | 06.3 | 27.2 | 06.8 | 28 
29 |28-6 [05.0 28.5 05.5 | 28 405.7 | 28.4 06.0 | 28.3] 06.5 | 28.1 | 07-0 | 29 
{30 [295 05-2,þ 298 — | 29.4 [95:9 | 29-3 [96:2 | 29.2 | 06.7 | 29-1 [07.3 | 30 
3130.5 05. 4305.9 30.4 [06.0 | 30.3 [06.4 | 30.2 [07.0 | 30.1 1 O75 | 31 

32 | 31-5 | 05.6 31-41 06.1 | 31.4 [06:2 | 31.3 [06.7 | 31.2 | 07.2 | 31.0 [07.7 | 32 
33 | 32-5 [05.7 32-41 06.3 | 32.4 [©6.4 | 32.3 | 06.9 | 32.2 | 07.4 | 32.0 | 08.0 | 33 
34 | 33*5 [05.9 33:4] 06.5 | 33.3 106.6 | 33.3] 07-t- | 33.1 | 07.6 | 33-0 | 08.2 | 34 
55348 | 06.1 | 34+] 06.7 | 34.3 [06-8 | 34.2| 07.3 | 34-1 | 07.9 | 34.0 | ©8.5-] 35 

| 36 | 35-4 | 06.2 1. 06.9 35.3 07.0 35.2 07.5 35.1 [8.1 | 34.9 [08.7 36 

37 | 36-4 | 06.4 | 39:3] 07-1 | 36.3 [07-2 | 36.2 07.7 36. 108.3 35.9 | 09.0 | 37 
38 | 37-4 | 06.6 Ty 07.237.307. 437.2 07.9 | 37.0 | o8.5 | 36.9 | 09.2 | 38 

| 39 | 38-4 [06.8 | 373] 07.4 | 38.3]07-6 | 38.1!08.1 | 38.0 | 08.8 | 37.8 | 09.4 | 39] 
40|39-4 [06.9 þ 32:31 07:6 | 39.2107-8 | 39.1 108.3 | 39.0 09.0 | 38-8 [097 | 42 
or 40-4 [07.1 | 4207.8 | 40.2 08.0 40. 1 08.5 J 39.9 09.2 39.8 | 09.9 | 41 
42 41.40%. 341.2 [08.0 | 41.2|o8.2 41.1 108.7 40.9 | 09.4 | 40.8 | 10.2 | 42 
43 [42-3 [07.5 | 422 [08.2 | 42.2 [08.4 | 42.1'08.9 | 41.9] og.7 | 41:7 | 10.4 | 43 
44 | 43-3 [07.6 | 43:2[08.4 | 43.2 [08-6 | 43.0|09.1 | 42.9 | ogy | 42-7 | 10.6 | 44 
45 | 44:3 07:3 44-2]c8.6 | 44.1108.8 44.0 O9. 443.8 10.1 | 43-7 | 10.9 | 45 

3 | 08.0 ; 0 . . 
08.2 
o8.3 
08.5 
08.7 
Lat 


* 


AY : 


Of LATITUDE and DEPARTUR E. 


S x Point | 12 Deg. 13 Deg. 1.4 Das. 
Lat L Dep Dep | Lat |D-p D-p Lat) Dep | Lat Lat Dep Lat, Dep 
31 | 50.2 o8.9 og. 50.0 10.0 49.9 10.6 49.7 11.5 49.5 12.3 
52 51.2109. o 09.9 | 51.010. 1] 50.9 10.8 50.7 | 11.7] 50.5 2.6 
$3 | 52.2 | 09.2 10.1 | 52.0 10.351.811 51,6] 11.9] 51:4Þ12.8 
54 | 53-24 09.4 10.3 | 53-0] 10.5 | 52-8| 11.2] 52,6] 12.1] $2.4 13-1 
2 10.5 | 53:9] 197 4 8 
56 [55.1] 09.7 10.7 | 54.9 10.9] 54-8]11.6| 54.6 12.6 54.3 13.5 
57 [56.1] 09.9 10.9 55.9111] 55.8[11.8] 55.5] 12.8] 5313.8 
563 | 57.1] 10.1 11.1 | 56.9|11.3 | 56.7]12.1 | 56.5] 13.0| 56.3] 14.0 
| 59 | 5%1] 10.2 11.3 J 57-9] 11:5 | 57-7112-3 |} 57.5] 13-3 | 57-21] 14-3 
60 1 59-11-£0-4 [1-4 | 5881117 | 58-71 12-5 | 58.54 13.5 | 58-2] 14-5 
61 | 60.1] 10.6 11.6 | 59.8|11.9| 59-7] 12.7 | 59.4 13-7 59.2 | 14.8 
6z | 61.1] 10.8 11.8 | 60.8] 12.1 | 60.6] 12.9 | 60.4 | 13.9 | 60,2$15.0 
63 | 62.0] 10.9 12.0 | 61.8] 1243 | 61.6]13.1 6855 14.2 | 61.1}15.2 
64 | 63.0] 11.1 | 62.8|12.2 | 62-8] 12-5 | 62.6[13.3 | 62.4 | I444 | 62.1] 15-5 
65 | 64] 11-3 | 63-8112.4 63.8] 12-7 | 63-6|13.5| 63-3] 14:6 | 63.1] 15.7 
66. 65.of 11.5 12.6 | 647] 12.964.613. 7 64-3 14.8 64.0 16.0 
67 66.0 11.6 12.8 | 65.7] 13-1 | 65 513.9 65.3] 15.1 | 65.0 16.2 
68 | 67.0] 11.8 13.0 | 66.7]13-3 | 66-5[14.1 | 66.3] 15.3 | 66.0 16.4 
69 |68.0] 12.0 13.2 | 67.7] 13-5 | 67.5 14.3 67-2 | 15-5 | 66.9] 16.7 
70 | 68.9] 12.2 13.4 | 68.7] 13-7 | 68-51 14.6 | 68.2 | 15.7 | 67.9] 16.9 
71 | 69.9] 12.3 13.5 | 69.6]13-9 | 69-4 14.8 69.2 | 16:0 | 68:9] 17.2 
72 | 70.9] 12.5 13.7 | 70.6 14.0 | 70.4]15.0| 70.2] 16.2 | 69.9] 17.4 
| 73 | 71.9] 12.7 13.9 | 71-6]142 | 71-4]15-2 | 71.1] 16.4 | 70.8} 17.7 
74 | 72.9] 12.3 14.1 | 7246] 14-4 72.4|15-4 72.1 16.6 71,8] 17.9 
75 | 73:9] 13-0 2 1 | 73:6] 148 | 73:4[156 |73.1.116.9 | 72:8] 18.1 
76 | 74.8] 13.2 14.5 | 74-5114 | 74-3[15.8 | 74-1 | 17-1 | 73.7] 18.4 
1 77 | 758] 13.4 14.7 | 75-5] 15-0 | 75-3] 16.0 | 75.0 | 17.3 | 74-71 18.6 
78 | 76.8] 13.5 14.9 | 76.5152 | 76.3] 16.2 | 76.0 | 1745 | 75.7] 18.9 
79 | 77.8] 13.7 15.1 | 77-5115-4 | 77-3] 16.4 77.0 17-8 | 76.7| 19.1 
80 | 78.8] 13.9 15.3 78.515. 78-2] 16.6 | 78.0 | 18.0 77.6] 19-4 
81 | 79.8] 14-1 15.5 | 79.415.879 2 16.8 78.9 18.2 78.6 19.6 
-82 | 80.8] 14.2 15.6 | 80.4|15.0 | 80.2] 17.0 | 79.9 | 18'4 | 79.6 19.8 
83.| $1.7] 14-4 15.8 | $1.4 [16.2 | 81:2]17.3 | $0.9 | 18,7 | 80.5 20.1 
84 | 82.7] 14.6 16.0 | 82.4 16.4 | 82.2|17.5 | $1.8] 18.9 | 81.5 20.3 
85 83.7 14.8 16.2 \ 83.44 16.6 | 83-1117.7 | 82.8 | 19-1 | 82.5] 20.6 
86 | 84.7] 14.9 164 | 84.3]16.8 84.1175 838 19.3 | $3-4|20.8 
87 | $5.7] 15.1 16.6 | 85.3] 17.0 | 85-1]18.1 | $4.8] 19.6 | 84.421. 0 
83 | 86.7] 15.3 16.8 | 86.3] 17.2 | 86.1]18.3 | 85.7 | 19.8 | 85.4 [21:3 
$9 | 87.6] 15.4 17.0 | 87.3] 17.4 | 87-1] 18.5 | 86,7 | 20.0 86.4 (215 
90 | 88.6] 15.6 17.2 { 88.3117.6 | 88.0[ 18.7 | 87.7 | 202 $7.3]21-8. 
91 $5.6 15.8 17.1 | 39.31 17.g |. 89-0 18.9 88.7 | 20.5 [ 88.3] 22.0 
92 | 90.6] 16.0 17.6 | g0.2[17,9 90.0 19-1 [89.6 | 20.7 89.3]22+3 
93 | 91-6] 16.1 17-7 91.218.191 19.3 90.6 20.9 90.2 22.5 
| 94 |-92-6]. 16.3 17.9 | 92.2]18.3 | 91-9119-5 91,6]21.1 } 91-21 22.7 
25 | 93-6] 16.5 18.1 | 93-2[18.5 | 92-9] 19.7 | 92.6 21-4 | 92:2123.0 
96 | 94.5 16.7 18.3 94.2 18.7 | 93-9]20-0 | 93.5 21.6 | 93.-1]23.2 
97 | 95.5] 16.8 18.5 | 95.1]18.9 | 94-9] 20-2 | 94.5] 21.8 94-1} 23-5 
98 | 96.5] 17.0 18.7 | 96.1[19.1 | 95-9} 20-4 | 95.5] 22.0 | 95:1] 23-7 
99 | 97+5] 17.2 18.9 | 97.1 19.3 | 96-8] 20.6 | 96.51-22.3 | 96-1123-9 
100 98-5 17.4 19.1 98.1 19.5 97.8] 2.0.8 20.8 97-4 22.5 | 97-0424-2 
| S | Depf Lat | Lat | Dep Lat D Tat Bey] Lat Lat| Dep] Lat 
= | 80 80 Deg. Jeg. | 7 Point 78 Deg. | 77 == 77 Beg. L Deg 
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"A Tate of Daremmence 


-| 


% 


S. x} Point] 15 Deg. | 16 Deg. | rzPoint | 17 7 Deg. 1 18 Deg. | © 
Lat] Dep| Lat | Dep Tat D | Lat Den Lit | D-1 Lat Dep * 
Sto 68.2 See.; 51.6 35; . | 00.3 l. oO. 
2 | 01.9} 00'5| 01.9 [60.5 01.9 o. 6 [01.9 oo. 6 | 01.9 00.6 | 01.9 | 00.6 5 
3 os. 9 00.7 | 02-9 [ oo. 8 02.9 oo. 3 | 02.9]00.9 | 02.9 | 00.9 | 02.9 [00.5 3 
4 | 03.9] 01.0] 03-9 fol. | 03.8]ol.4 | 03.8j01.2 | 03:8 | 01.2 03.8 [012 4 
5 | 04.8] 01.2 | ©4-8[01.3 | 04-8] 01.4 | 04.$101.5 04.8 [o1.5 | 048 [ol 5 5. 
5 05.8 61.5 05.8 [01.5 | 05-8|01.7 os. 7 ol. 7 | 05.7 | o1.8 | 25-7 [ol.9 6 
7 o. 8 01.7 | 26-8[o01.8 | 06.7 | 01.9 | 08.7 [02.0 06.7 | 02.0 | 06.7 | 92.2 - 
$|07.8]o01.9| 07-7 | 02.1 | 07.7 oz. 2 | 07.7 102.3 07.6 ] 02.3 | 076 | 02.5 8 
9108.7 } 02.2 o8.7 [oz. 3 | 08.7 | 02.5 | c8.6]02.6 | 08.6 | 02.6 | 08.6 | 02.8 9 
e e e 02:5 | 09.6 ee | 09:6 2 | 09-5 [03:4 | 15 
111070. 7] 10.6 [oz. 8 | 10.0 |03.0 | 10.503. 2 | 15.6 | 03.2 | 10.5 | 03.4 | 11 
12 {11.6 102-9] 11-6{03.1 | 11.5[03.3 | ir.5fo3.5 115 | 03.5 11.4 [03.7 | 1, 
13} 12.6 032 12.6]03.4 | 12.5]03-6 | 12.4|03.8 | 12-4 | 03.8 | 12.4 | 04-0 1; 
14 | 13-6] 03-4] 13-5} 03-6 | 13-5]03-9 | 13-4041 | 13-+ [| 04.8 | 1343 10433 | 1, 
15145] 03:6] 14:5 [03.9 | 144 [041 | 14-4 [04-4 | 143 | 04:4 | 143 [048 | 15] 
i6| 15.5| 03-9] 15-5] 041 | 15.4{ 04-4 | 15.3 [04.6 | 15-3 } 04.7 | 15.2 [a49 | IG 
17 | 16.5 | 04-1] 16-4 f04.4 | 10.3| 04-7 | 16.3 [04-9 | 16-3 | 05.0 | 16.2 [05.3 [17 
18 | 17.5] 04-4| 37-4 ]04+7 | 17-3] 05-0 | 17.2 j05.2 | 17-2] 05.3 | 17.1 [05.5 | 1g 
19 | 18.4 | 04-6] 18.4 [04.9 | 18.3] 05.2 | 18.2[05.5 | 18-2 | 05.6 | 18.1 | 05.9 19 
20] 19-4| 94-9] 19:3 [95:2 | 19-21 05-5 | 19.11 05-5 | 19-1 | 05.8 | 19:0] 06.2. | 25 
21 |20.4| 05.1] 20.3 [05.4 20,2} 03.8 20. 1006. 1 20. 1 | 06.1 | 2:0]065 | 21 
22 21.3 03.3 21.2 [05.7 21.1006. 121.106.421.006. 20.9 [06.8 | 22 
2322.3 05 · 6 22.2 [06.0 | 22.1 06.3 22.0106. 7 dee 06.7 21.9 07.1 23 
'24 [23-3] 05.8] 23:2 196-2 | 23.1] 06.6 23. 007.0 | 22-9 | 07.0 | 22.8| 7, | 24 
25 |242|06.1| 24:1 196-5 | 24-0] 06.9 | 23.9107-3 | 23-9 | 0743 | 23-8] 07.7 | 25 
26 25.2 06.3] 25-11 06.7 | 25.0]07.2 | 24.9075 | 24.9 | 07.6 | 24.7 [26 
27 26.2 06.6 20.1 07. o 26.0 07.4 25.8 07.8 2.58 O7.9 25.7 o8.3 27 
2827.2 06.8] 2707. 226.9 07.7 26.8 [08.1 | 26.8 | 08.2 | 26.6 [08.7 | 28 
29 28.107, 25:9]97-5 | 27.9] 08.0 27.8 08.4 | 27.7 | 08.5 27.609.029 
[30 |29.1|07.3] 22:2107:3-]| 28 8| 08.3 | 28.7]08.7 | 28.7 | 08-8 | 28:5 103.3 | 30 
31|30.1|07.5| 29.9 [08.0 29.g|o8.5 | 29.7} 09-0 | 29.6 | o9-1 | 29-5 [ag.s | 31 
32|31.0}07.8| 3991983 | 30.8] 08.8 | 30.6[09.3 | 30.6 | 09-4 | 30-4 | too | 32 
3332.0 08.0 hc O35 | 31.74 09-1 | 34.6,09.6 | 31.6 09.6 31-4 | 10.2 33 
| 35133-9] 08.5] 33:5] 29:1 | 33.69.8 33-52 | 33.5 12 333 (1% | 35] 
36] 34-9] 08:7| 3451993 | 34.6199-9 | 34-4194 | 34-4 | 19:51 342 [11.1 | 36] 
37 35-9 09.0 35.7 O9. 356 10.2 35.4 10.7 35.4 10.8 3542 | 11.2 37 
3836.9 09.2 3%7 [29-5 | 26.6] 10.5 | 36.4 11.0 36.3 | 11.1 | 36-1]11,7 | 38} 
39 | 37-8] 09.5] 3371190 | 37.50 10-7 | 37.3011-3 | 37.3 | 11:4 | 37.1 [12.0 | 39] 
40| 38.8] 09.7] 3221224 | 38.5 [11:2 | 38.3111-6 | 38-3 11-7 | 38.0 [12.4 | 40 
41| 39-8] 10.0 39-0 10.6 | 20.4 111-3 | 39.2[11.9 | 39.2 12.0 39.127 | 41] 
42 | 49-7 | 10.2] 4221199 | 10.4 [11-6 | go.zf12.2 | 40.2 [12:3 | 39.9113.0 | 42] 
4341.7 10.4 -* e 41.3 11.8 41.112.541. 112.6 | 40.9 [13.3 43 
44 | 42-7 10.7 15 =; 42.3 | 12-1 | 42.1112-8 | 42.1 112-9 | 41.8 [13.6 | 44 
35 [43:6] 10.9] B2þ—= | 43-31 12:4 | 43:1013-1 | 43:0 [13-1 | 42:8 013.9 | 45 
4644.6 112] 1.944.212.7440 [13-4] 440 [13-4 | 43-7 [14.2 46 
47 45-6 11.4 110 12˙˙ 45-2 113-0 | 45.0 13-6 | 44-9 13.7 | 447 [14.5 47 
4846.6 11,7] 49+} 12+ | 46.1 [13-2 45.91 13.9 45-9}14.0 | 45.7 [148 | 48 
49 | 47-5] 11.9] 47-3} 12-7 | ,7.1113-5 | 46.9] 14-2 | 46-9 [14-3 | 45.6 [15.1 | 49 
50 48.5 12.1 48.3 babar. "48.1 113-8 47-8] 14-5 | 47-8]14-6 | 47.6 [15-4 30 
S Dep Tat Le Lr Dey Lat | Depl Lat Dep Lac Dep | Lat T 
16; Point 75 Deg. ' 74 Deg. J6f Point | 73 Deg. | 72 Deg. } 
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14 Point hr 15 Deg. | 16 Deg. | 72 Point 171 Deg. j 18 Des. & 
Lat Dep Lat Dep | Lat Dep Lat] Dep Lat De. Lat, Ley Þ 
49.5] 12.4 | 49.3 13.2 | 49-0] 144 48.8 14.8 48.8 14.9 48.513.851 
50.4 12:6 | 50. 213.5 | 59.0143 49.7 15.1497 | 15.2 | 49.4 15.1} 52 
$1.4] 12-9 | 51-2 j13-7 | 50-9 14.6 | 50.7 15.3] 50.7 15.5] 59.4 16.4} 53 
52.4] 13.1 | 52-2 514-0 | 51:9] 14-9 | SI-7} 15:7 5r.6| 15,8] '51.3416.7 | 54 
53:3] 13.4 | $3:1[14:2 | 5291152 | 52:6] 16.0] 52.6 | 16.1] 52:3017:0 | 55 
[54-3 13.6 | 54-1 | 14:5 | 53-8] 15.4 53.6]16.2| 53.5 16.4 | 53-3Þ17.3 | 56 
55.30 13.9 | 55-1] 14-8 | 54-8|15.7 54.516. | 5445 | 16.7 | 54-2þ17-6 57 
56.3] 14-1 | 56.0] 15-0 | 55-81 16.0 | 55-5 16.8 | 55.5 | 17.0 55.217.938 
57.2] 14+3 | 57.0j 15-3 \ 56-71 16.3 56.517. $6.4 | 17.3 56.1118.2 | 59 
$8.2] 14.6 | 58.0] 15-5 | 57:7] 16:5 | 57-4174 | 57:4 | 17:5 | 57:1} 18.5 | 02 
59.2] 14.8 | 58.9] 15-8 | 58-6] 16.8 58.4|17.71 58.3 | 17.8 | 58 0019.8 61 
60.1] 15.1 | 59.9 16.0 | 59-6{ 17.1 | 59-3] 18.0 | 59.3 18,1 | 59.0 19.2 | 62 
61.1] 15.3 | 60.9 16.3. 60.6] 17.4 | 69-3]18.3 | 60.2 | 18.4 | 59-9 {19-5 | 63 
62.1] 15.6 | 61.8] 16-6 | 61-5j 17.6 61.2[18.6 | 61.2 | 18.7 | 60.9 19.8 | 64 
63.0] 15.8 | 62-8] 16,8 62.5] 1749 62.2[18.9| 62.2 | 19.0 | 61.8120.1 |, 65 
64.0] 16.0 | 63.7 17.1 63:4] 18.2 | 63:2[19.2 | 63.1 | 19.3 62.8 20.4 66 
65.00 16.3 | 64-7 17.3 6+4| 18.5] 64-1] 19.4 | 64-1 | 19.6 | 63.7 $20-7 67 
66.0] 16.5 | 65-7 [17.6-| 65.4] 18.7 | 65-119.7 | 65.0 [-19.9 | 64-7 21-0 68. 
66.9] 16.8 | 66.6 [17.9 | 66.3] 19,0 6.0 20.0 66.0 | 20.2 65.6]21.3| 69 
67.9] 17.0 | 67-6[18.1 | 67:3[19-3 67.0[20.3| 66.9 | 20.5 | 66.6 21.6 70 
68.9 17.3 | 68.6j18.4 68.3 19.6 | 67.920. 6 67:9\] 20.8 | 67.5j21.9] 71 
69.8] 17.5 | 69.5 18.8 69-2|19.8 | 68-9]20.9| 68.8 | 21.1 | 65.5} 22-2 72 
70.8] 17.7 | 79-5118.9 70.2 20.1 69.9]21.2 | 69-8 | 21.3 | 69.4422-6| 73 
71.8] 18.0 71-5[19.2 | 71-1]20.4 70.8 21.5 7.8 21.6 | 70:4422-9 | 74 
7247] 18-2 | 72:4 [19:4 72.1 120-7 71-8121.8| 71-7 [21-9 71.3] 23-2 75 
73-7| 18.5 | 73-4 [19-7 | 73-1]20.9 72.7128 Wo 22.2 | 72.3]123.5| 76 
74.7 18.7 | 74-4 19.9 | 740 21.2 | 73-7]22.4 [3.6 | 2245 | 73-2]23-8 77 
75-7] 19.0 75.3 [20.2 75.00 21.5 246022. 67˙66 22.8 [72271 78 
76.6] 19.2 | 76.3 20.475.921. 8 75.6 22.9 75.5 23.1 75-1]244| 79 
77:6] 19-4 | 77:3 [2077 2 2 7 A | 76.5 | 23:4 ez | == 
78.6] 19.7 | 78.2 {21.0 | 77-9[22.3 77-5123.5| 77.51] 23-7 | 77.025. 0 81 
79.5] 19:9| 79-2 j21.2 | 78.8]22.6 78-5]23.8 | 78.4 | 24.0 | 78.0]25-3 $2 
90.5 20.2 | 80.2 {21.5 | 79-8]22.9 | 79:4] 24-1 | 79-4 | 2443 78.9|25-6 | 83 
81.5 20.4 | $1.1 (21.7 | 8047[23.1 80.4 [24.4 | $0.3 | 24-5 | 79.9 26.0 $4 
82.4| 20.7 | 82.1 22.0 | 81.7123.4 | $1:3]24-7 | 81:3. 24-8 | $0.8[26.3 | 35 
83.4 20.9 | 83.1 [22.3 | 82.723.7 $2.3[25.0 | $2.2 | 25.1 | $1.8] 26.6 86 
84.4] 21.1] $4-0 [22:5 | 83.6240 83-3]25.-3 | $3.2 | 25-4 82.7269 87 
85.4| 21.4 | $5.0[22.8 [846243 84-2[25.5 | 84-2 | 257 | 83-7 | 7% 88 
86.3] 21.6 86.023. 0 85.624.5 85.225.885. 1 26.0 | 84.6275 89 
$7.21 21.9] 86.9 23.3 86.5|24.8 | 6:1] 26-1 | 86,1 | 26.3 85.6278 | 92 
88.3 22-1] 87.9 23.5 | 87.5|25.1 | $7-1 126.4 $7.0| 26.6 | $6.5|28-1} 91 
| 85.2] 22-4| $8.9 [23.8 | 88.4 [2.5.4 88.0[26.7 | $8,0 | 26.9 | 87,5] 28-4 | 97 
90.2 22.6 | 89.8 24.1 [89.4256 39.0270 | 88.9 | 27.2 88.428.783 
91.2 | 22.8 90.8 [24-3 90. 425.9 90.0 27.3 89.9 27.5 | 89.41290 | 94 
92-1] 23.1 | 918[246 | 91.3126 22275 | 90.8 [27:3 | 99-4294 | 2 
| 953.1] 23-3] 92.7 [24-8 | 92.3 [26.5 91.27.9918 28:1 } 91:3 29.7 | 96 
94.1 23.6] 93-7 [2501 | 93-2126.7 92-8] 28.2 | 92.8 | 28.4 | 92.3} 39-0 | 97 
95.1 23.8 94-7|25-4 | 94-2|27.0 93-8] 28.4 | 93,7] 28,7 | 93-2] 393 98 
96.0} 24-1] 95-5]25.6 | 95-2 27+3 94-7] 28.7 | 94.7 | 28.9] 94-2 30.6 | 99 
9282438282 | 96-1 127.6 | 95:7] 290 | 95:6] 292 | 95-11 399 8 
Dep] Lat | Dev) Lat | Dep Lat i Lat Lat | Dep] Lat Dep| Cat | = 
62 Point[75 Deg. | 74 Deg. 67 Point| 73 Deg i 72 Deg. \ ar 
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8 1 250 of DIFFERENCE | | 
© | 19 Dez: 14 Point | 20 Deg. 21 Deg. | 22 Deg. 2 Points oints | & 
Tai De | Lat| Dep | Lat] Dep | Lat Dep Lat | Dep Lat | Dep Dep| Þ 
7 00.9 oO. 309.9 | 0043 50ʃ9 00,3 | 00,9] 004 | 00:9 [00.4 | 00.9 [00.4 2. 
2 | 01.9| 00.7 | 91-9 | 09.7 | 01.9] 00.7 | 01,91 00.7 | O19 100.7 01.8 [00.8] 2 
3 | 02.8] 01.0 02.8 |o1.0 | 02.8] 01.0 | 02.8[o1.1] 02.8Jol.1 [o2.8 [o. 11 3 
4 | 03-$] 01-3 03.8|01.3 | 03.2] 01.4 | 03.7 [ol 4 03-7 [01.5 | 03-7[ols| , 
| 3 | oanþors [947 [or7 [ox7 [er | 047 [215 | 04:5 Jong | 245 Jorg | 5 
"6 | 05.7 | 02.0 035-6 oBo | 05.6| 02.1 | 05.6 102.1 | 05.6 oz. 2 | 05-5 [02.3 5 
: 7 | 06.6 | 02.3 06.6 | 02.4 | 06.6 . 06.5 | 02.5 06.5 [o 6 | 06.5 [02.7 | » 
8 | 07.6] 02.6 | 97-5 02.7 | 97-5.] 02.7 } 07-5 | 02.9 | 07:4 [93-0 07.4 [03.1 | 3 
9 | 08.5] 02.9 o8.5| 03.0 | 08.5] 03.1 | 08.4 |03.2 | 08.3 [03.4 | 083 [03-4] 9 
10 | 95:5 |93:3 | 29:4 [93:4 | 99:4 [03:4 | 09:31 03:6 | 99:3 [23:7 | 92 [032 | 10 
: T1 | 1044 [03-6 | 19-4 | 03.7 | 10.3[03-8 | 10.3 03:9 | 10-2 [04-1 10.2 [04.2 | II 
12 11.3 [03.9 | 11-3] 04-0 | 11-3] 041 | 11.2 [043 11.1 04.5 11.1 [04.6 | 12 
13 12.3 04-2 | 12-2 04.4 | 12.2 [04.4 12.10%. 12.1 [0% [12.0050 [13 
: | 14 13.2 [04.6 | 13:2 | 0447 q 13.2 04-8 | 13.1 | 05.0'] 13.0 [0342 | 12:9 105.4 | 14 
| is [442 [opp [143 [05-1 | 14-1051 | 1491054 | 13:9 [25:9 | 13.9 1057 | 15 
T6 | 15.1 | 05.2 15.105. 415.0 [05-5 | 14:9|05-7 | 148 06.0 | 14.8 | 06.1 16 
| 17 | 16.1 [05.5 | 16-0| 05.7 | 16,0] 05.8 | 15.9 06.1 | 15.8 [06.4 | 15.7 06.5 17 
4 4 18 1.05.9 | 16-9] 06.1 | 16.9 06.2 | 16.8 06. 5 | 16.7 [06.7 | 16.6 [06.9 | 18 
= 19 | 18.0 105.2 | 17-9] 06.4 } 17.9] 06.5 | 17-7 06.8 | 17.6 107.1 | 17.6 [07:43 | 19 
ele [1381057 | 18.8] 06.8 | 18.7 [07-2 | 18.5 [07:5 | 18.5 [07.7 | 20 
E { 21 | 19.9 106.8 | 19-8 [07.1 | 19.7 | 07-2 19.6 | 07,5 | 19.5 [07.9 | 19.4 |08.0 21 
= 22 | 208 [07:2 20.7 | 07.4 | 20.7 [07.5 | 20.5] 07.9 | 20.4 08.2. | 20.3 108.4 | 22 
2 23 21.7 [07-5 | 21-7 [07.7 | 21.6]07-9 | 21-5 o8.2 | 21.3 [08.6 | 21.2 [08.8 | 23} 
11 | 24 22.7 [07.8 22.6 08.1 22.6] 08,2 | 22-4 08.6 | 22.3 09.0 | 22.2 09.224 
3h | 25 | 23.5 |o8.x | 23:5 24 | 23:5] 08.5 | 23:3 | 09.9 | 23:2 199-4, | 23:1 [09:6 | 23 
4 26 | 24.6 |o8.5 | 245 08.8 | 24-4 [08.9 | 24-3] 09.3 | 24-1[09.7 | 24-0 |09.9" | 26 
, ; 127 | 25.5 08.8 25.4 | og. 1 25-4 109-2 J 25-2 | 09.7 | 25.0] 10.1 | 2449 10.2 | 27} 
' . {28 | 26.5 09.1 | 26.4 09.4 26.3 09.6 26.1] 10.0 | 26.010.5 25.9 10.7 28 
3 29 | 27-4 [994 [ 27.3 09.8 | 27.3] 09.9 | 27-1] 10.4 | 26.9 10.9 26.8] 11.1 | 29 
| | 39 28.4 09.8 28.2 | 10.1 | 28,2] 10.3 28.0 10.8 27.8]11.-2 [27.7] 11.5 | 30 
1 31 | 29.3 |10.1 [292 [10.4 | 29.1| 10.6 | 28-9] 11.1 28.7 11.6 | 28.6| 11.9 | 31 
; 32 | 30-3 | 10-4 | 39-1 [10.8 | 30.1] 10.9 [29.9115 | 29.7 [12.0 29.6] 12.3 32 
! 3331.2 10.7 31.1111 31.0111-3 30.8] 11.8 | 30.6 12.4 30.5 12.633 
34 | 32-1] 11-1 321.5319 11.6 | 31.7] 12-2 | 31,5 12.7 | 31-4\ 13-0 | 34] 
- Jos | 33-1 [11-4 e | 32-9] 12.0 | 32:7] 12:5 | 32+5[13:1 2 13:4 | 35 
1.36 | 340 |T17 | 33:9 | 12-1 | 33.8 12.3 33.6 12.9 | 33-4 [13-5 | 33-3] 13-8 | 36 
{37 | 35-0]12-0 34.8 | 12.5 | 34-8] 12.7 | 34-5] 13-3 | 34-3 [13-9 | 34-2 | 14-2 37 
38 | 35-9 [12-4 | 35-8 | 12-8 | 35-7 13.0 | 35.5| 13.6 | 35.2|14.2 | 351 14.5 | 38 
{ 39 36.9 [12.7 36.7 | 13-1 | 36.6]13-3 36.4 | 14.0 | 36.2 [14.6 | 36.0] 1449 | 39 
40 [-37-8 [13-0 | 37:7 | 33:5 | 37:6 113-7 | 37:3] 14:3 | 37:1 [15:0 | 379 [153 wx 
41 | 38.8]13-3 | 38.6 13.8 38.5 [14-0 | 38.3 | 14.7 | 38.0 [15.4 37.9| 15.7 | 4 
42 | 39-7 [137 | 39.5141 | 39-5] 14-4 | 39-2 | 1561 38.9 [15.7 | 38:8] 16.1 | 42 
43 | 190-7 14.0 40.514.540. [14.7 | 40.11-15-4 | 39.9|16.1 | 39-7| 16.5 | 43] 
44 ) 41.6}14-3 | 41.4 | 14-8 | 41-3]15-0 | 41.1] 15-8 40.8 16.5 | 40.7 | 16.8 | 44 
tas | ans [147 | 42:4 [15:2 % 1 | 41.7 [16.9 | 41:6] 17:2 | 45 
4643.5 [15.0 | 43:3 | 1595 (43-2 15.7 | 42.9 16.5 | 42.7 [17.4 | 42:5 | 17.6 46 | 
47 | 444 115-3. | 442 15.8 | 44.2 16.1 | 43.9] 16.5 43-6 117.6 43-4 | 18.0 | 47 
48 | 45.4 [156 | 45.2| 16.2 | 45.1 16.4 | 44.8| 17.2 | 44-5 [18.0 | 44-3| 18.4 48 
4946.3 16.0 | 46.1] 16.5 46.0 16.8 | 45.7 | 17-6 | 45-4 | 18.4 | 45-3 18.8 | 49} 
50 | 47-3 [36:31] 47:1 [16.8 e | 46.7] 17:9 | 46.4 [18.7 | 46:2] 19:1 | SO 
S De "Lat | Dept La Lat | Dep Lat | Deb Lat Dep Lat | Depl Lat | Sf 
71 Deg. 65 64 Point 70 Deg. 50 Deg. 68 Deg. 6 Points el 
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99 | 
Deg. 2 Point — 
7 19 Deg. 11 3 Point 20 Deg. 21 Deg. [22 |. — = 
þ ; & 29 }- Ter Be Lat Lat, Pe? Lat Dep Lat Dep La. Yep — | 
win e pant pod of ee , 18.3 | 47.3 [19.1 47-1 185 51 | 
ae e eee 
2 16.9 | 49-0] 17- "2119 5 [19-0 | 49.1 [19.9 49.0 
54 |51.0 | 17-6 | 50.8} 18.2 5e 18.8 813 1192(51 0 [20.6 50.8 wr 8 
$5 [52.0 [17-9 [8808.5 55 19.2 52.3 20-151 (18 | 517)a7g| 56 
56 52.9 18.2 52.7 18.9 _ = 53.2 20.4 52.8 21.4 52.7 21.8 * * 
57 53.9 18.6 $ 53-7] 19-2 a. 19.8 | 54.1[a0.8 J 53.8 [21.7 53.6 22.2 5 
58 54˙8 18.9 54.6 19.5 54 ee 55.1 21.1 54.7 22.1 54.5 22. 6 2 
2 5) 119% 885 2 942 Se 55:6 2 822 60 
60 | 56.7 [19.5 58.522.884 209 56.9 21.9 56.5 228 | 56:4 [2373 2 
61 | 55.5 19.9 157-4i . 57˙3 2 9122.2 57.5 [23.2 57-3]23.7 — | 
62 58.6 20.2 58.4 221.5 58.8 22.6 58.4 2.3.6 5 4 6 1 
6. [59-6 a 58. 21.6 68.21 372 58324 89.478 65 
of (69-5 [208 67.21 61.4.2 67028 t 
ES K nz ses 6 Cie 47 ese ( 
To | 1 22.262.022. , 25.1 | 61.9]25.6| 67 
66 |62.4 21-5 log 6 | 63.0[22-9 | 62:6] 24.0 * 5 62.8128 68 
a 4 21. 2 e i 5 4163. . . 
6 64 22.1 164.0, 22-9 5 oy — 247 64-0 | 25.8 | 63.7]26.4 | 69 & 
69 |65.2 [22.5 e whe 65.8 23.9 65.4 [25-1 | 64-9 | 26-2 | 84.7 2 5 bo | 
| 72 |66.2 [22.8 | 65-97 23-0 | 86.7 24.3 66-3]25-4 | 65.8 | 26.6 | 65.6 27-2) 71 
71 67.1 [23:1 | 66.8; 23-9 6 - * 67.2 25.8 66.8 27.0 | 66.5|27.6] 72 
72 | 68.1 [23-4 | 67-8, 24-3 22 25.0 | 68.2 [26.2 | 67.7 | 27.3 | 67.4127.9| 73 
73 | 69:0 [23-8 | 6671240 | [25.31 69.1280 he lake 7s 
74 741.277.8025. nes 69-5 | 2.8.1 | 69-3|28.7 2 
75 | 70.9 [24-4 79-9) 3 rs 51.0 27.2 70.5 28.5 70.2 29.1 4 
76 775 [24-7 77561 26.3 | 71.9[27-6|71.4 [28.8 | 71.1 [29.5 4 
77 72.8 [25-1 | 72-5 4.4 | os 26.7 572.8 28.072.3 — Hp" = 4: 
0 . . has 8 8128. 229. 5 . 
79 — 25.9 744 he Bm 4. ay 23.7 742 300 | 73:-91306 | 29 
7 | 255 [26017531222 | 25n1n | He lots (ons | nates 8 
SI | 76.6 [26.4 | 76,31 27-3 | 76-1127-7 56.60 29.4 96.0 | 30.7 | 75-8[31.4 3 
82 77.5 [26.7 | 77-2] 27-0 ar 8 77.51297 | 77.0 | 31.1 76.7 31.8 924 
83 1 27.0 78.10 28.0 4-0 78.4] 39-1 [77.9 | 31-5 77.6] 32.1 85 
we 79.4 2.743 | 79-1 _ — * 79-4| 39-5 | 78.8 | 34-8 | 78-5] 32.5 | = 
8 $0.4 27.7 | 80:0]28.6 | 79:21291 179-4 20.8 | 79.y | 32.2 | 79-5] 32.9 
— | 80.4 [27-7 | 90.0] 20-0 | 330.8 | 79.7 8 
86 81.3 [28.0 1029.0 3 29-4 1 31.2 | 80,7 | 32.6 | $0.4] 33.3 — 
0 82-3 .f. 82.) 30.1 821.5736 fr n 
8 | 83.2 (29.7 | $2.91 29.6 8 4 30.4 83-1] 31-9 | 82.5 | 33-3 [82234 90 
99 24.129.083. 830.0 $4.6 30.8 | 84.0] 32-3 | 83.4 | 33:7 | 33:21 34:4 5 
22 | 85.1 [29.3 84-7] 3%3 $5.5 [311 55 32.6 $4.4 | 34-1 | 84.1 34-8 | - 
91 | $6.0 [29.6 | 85.7 | 30-7 *. op $:.9133.0 | 85.3 | 34-5 | 85.0 3562 "0 
9 | 87.0 [30.0 | 86.6] 31.0 8 » 115 86:8] 33-3 | 86.2 34-8 | 85.9 + 94. 
94 30. 30 8837 86.3 670337 125% „„ 
97 188.9 [30.6 88.5031. 3823 | $8.1 135.0 ee 
$5 | 3:8 yo | 894/32: = = 55 344 [89.0 36.0 | 88.7 75 97 
96 90.8 31.3 90.4 32.3 1.1 33˙2 90.6 34.8 89.9 3943 9.* 5 98 
x . g 6.7 90. 537.5 9% } 
98 | 92.7 [31-9 52.333.092. 4 35-5 [91-8 | 37-1 91.802185 
e 
= s [9421337 | 2401342 1.93 Tt | Dep T | Dep Lat| Of. 
— Dep Diet | Dope E Lat EE 58 Des. | 6 Point\ # |} 
® [J Dep. J 1 Point 20 Deg. | 69 — 6 
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A Table of DIFFERENCE 


100 
23 Dez. . 24 Deg.] 25 Deg. | 24 Point | 26 Deg. 27 Deg. | © 
Tai] Deo | Lat Dep Lat, Dep] Lat Dep | Lat] Vep Lat | Dep 12 
10.9 60.4 0.9 | 00.4 00.9 | 00.4 | 00.9 | 00.4 | 09:9] 00.4 | 00.9 00.5 | 1 
2 | 01.8} co0.8 | 01.8 {02.8 |] 01.8] 00.8 | 01,8{ 00.9 | 01.8] 00.9 | ol.8 [00.9 | 2 
3 O2. 8101.2 } 02.7 pep | 02.7[01.3 | 02.7 |0!.3 a 01.3 | 02.7 [Ol.4 | 3 
4 4 03-7] 94.5 | 03.7 01.6 | 03.6]01.7 | 03.6|01,7 03.5} 01.8 03.6|01.8 4 
5 | 04-6] 02.0 | 04.5 [02,0 | 04:5102-I | 04.5 102.1 | 05-5| 92.2 | 94:5| 02:3] 5 
'6 | 05.5 02.3 | 05-5 | 02.4 | 05.4] 02.5 | 05.4 [02.6 | 05.4| 02.6 | 05-3] 02.7 | 6 
7 06.4] 02.7 | 05.4 | 02.8 | 06.3þ03.0 | 06.3 |03.0 | 06.3| 03.1 | 06.2]03.2| » 
8 | 07:-4['0;3.1 | 07-3 [0343 | 07-2] 03-4 | 07.2 [03.4 | 07.2| 03.5 | 07-1[03.6] 8 
9 | 08.3] 03.5 | 08.2 | 03.7 | 08.2]03.8 | 08.1 [03.8 | 08.1| 03.9 | 08-0[04.1 | g 
10 | 09-2] 03.9 | 09-1 [04:1 {99-1 [04:2 | 09.0 [04.3 | 09.0] 04.4 | 089 [04-5 | 10 
11 | 10-1} 04.3 | 10.0 | 04.5 | 10.0] 04.6 | 09.9j04.7 | 09.9] 04.8 | 09.8| 05.0 | 11 
12 | 11.0] 04.7 11.0 [04.9 | 10.9] 05-1 | 10.8 [o5. 1 10.8 05.3 1097 | 05,4 | 12 
13 | 12.0] os.1'| 11-9 | 05-3 | 11.8] 05.5 | 11.8]05.6 | 11.7] 05.7 | 11:6 | 05.9 13] 
14 | 12.9] 05.5 | 12.8] 05.7 | 12.71 05:9 | 12.7 [o6.0 | 12.6] 06.1 | 12-5 | 06.4 | 14h 
15 | 13.8] 05.9 | 13.7 |06.1 | 13.6 109-3 | 13.6106.4 | 13.51 06.6 | 13-4 | 06.8 | 15 
i6 | 14.7] 06.2 | 14.6|06.5 14.5 [6.8 | 14.5 [06.8 | 14.4] 06.9 | 14-3 |07.3 | 16 
17 | 15.6] 06.6 | 15.5 05.9 | 15.4 [97-2 | 15.4 [07.3 | 15.3] 07+5 | 15-1 [07.7 | 17 
18 | 16.6]o07.0 | 16 407.3 16.3 [07.6 | 16.3 [07.7 | 16.2|07.9 | 16.0 |o8.2 | 18 
19 | 17-5] 07.4 | 17.4 | 07.7 | 17-2 [08.0 17.2 [08.1 | 17.1]08.3 | 16.9 08.6 | 19 
20 | 18.4|07.8 | 18.3|08.1 | 18.1 108.5 18.1 (08.6 | 18.0] 08.8 | 17:8 | og.1 | 20 
21 | 19.3] o8.2 | 19.2 | o8.5 19.0 [08.9 | 19.0|09.0 | 18.9] 09.2 | 18.7 09.5 | 21 
22 | 203] 08.6 | 20.1| 08.9 | 19.9] 99-3 | 19.9]09.4 | 19.8] 09.6 | 19.6 | 10.0 | 22 
23 | 21,2] 09.0 | 21.0| 09.4 | 20.8] 09-7 | 20.8 | 09.8 | 20.7] 10. 1 20:5 | 10.4 | 23 
24 | 22.1] 09.4 | 21.9 {09.8 21.8| 10.1 21.7 |10.3 | 21.6] 10.5 | 21-4 | 10.9 | 24 
25 | 230] 09.8 | 22.8 | 10.2 | 22.7 10.6 22.6, 10.7 | 22-5] 11.0 | 22-3} 11.3 | 25 
26 23.9 10.2 | 23.8] 10.6 |23.6]11.0 | 23.5} 11.1 | 23.4|11.4 | 23.2 11.826 
27 | 24-9] 10.5] 24.7 11.0 24.5 [II. 424.4 11.5 | 24.3 11:8 | 24.112.327 
28 | 25.8] 10.9 | 25.611.425 411.8 | 25.3] 12-0 25.2 12.324.9 12.7 | 28 
29 | 26.7] 11.3 | 26.5|11.8 | 26.3] 12-3 | 26,2| 12.4 þ 26.1] 12-7 | 25.8] 13.2 | 29 
39 | 27-0] 11.7 | 27 4 |12.2 | 27-2} 12-7 | 27-1] 12.8 | 27.01 13.2 | 26.7| 13.6 | 30 
31 | 28.5] 12.1 | 28.3j12.6-| 28.113.128. 0 13.3 27.9 13-9 | 27.6] 14.1 | 31 
32 | 29.5] 1245 | 29,2 13.0 | 29.0] 13-5 | 28.9] 13.7 | 28.8] 14.0 | 28,5 | 14.5 J 32 
33 | 30.4 12.9 | 30.1 [1344 . 13.9 29.3 1441 29.7 14.5 3 15.0 | 33 
34 31.3 13.3 31.1 13.8 30. 8 14˙4 30.7 14.5 30.6 14.9 30.3 15.4 34 
— , 15:37 gb2lige.f 35 
36 | 33-1] 14-1 | 32.9|14.6 | 32-6115.2 | 32-5|15.4 | 32-4| 15-8 | 32.1| 163 | 36 
37 | 34-1] 14:5 | 33,8 [15.0 | 33-5} 15.6 | 33-4 [15.8 33.316.233. 16.8 | 37 
38 | 35.0] 148 | 34.7 15.5 3416.1 3444 16-2 | 34.2} 16.7 33.917.338 
39 | 35-9] 152 | 235.6 115.9 | 3543 16.5 | 35-3 | 16.7 35-1) 17.1 3 7 17.739 
40 | 36.8186 36.5 [16.3 36.3 16.9 36.2 17.1 36.0 17.5 386 18.2 | 40 
41 | 37.7% 37.5 16.7 [37.2|17.3,| 37-11 17.5 36.8 18.0 [ J.5 18.6 | 41 
42 | 387164 | 28.4 [17.1 [8-4] 17.7 | 38.0|18.0} 37.7f 18.4 4| 19.1 | 42 
43 | 39.6 116.8 29.3117.5 | 3y.0]18.2 | 38-9] 1&4 | 38.6 18.9 38.3 19.5 | 43 
44 40.5172 40.2 17.9 | 39-9 18.6 [ 39.6 I 8.8 29,5] 19-3 | 39.2 | 20.0 | 44 
S | 2422 | at-11183 [40811900 | 40.71 192 140.4/19.7 | 40.1} 20.4 [45 
40 | 42.311%0 | 42.0 |187 | 41.7 [19.4 | 41.6] 19.7 4a1.3| 202 ho 20,9 | 40 
47 3.38.4 42.9 | 19.1 142.6 [19.9 42.5 20.1 [42.2 20.6 [41.921.347 
48 | 4+2118.5 | 43.3 [19.5 | 43:5 [20:3 | 43.4120.5 43.102 | 42.8|21.8 | 48| 
| 49 | 45-1] 121 | 44.8 [19.9 | 44.4 120.7 | 4443120.9 44.02 1.5 | 43.7|22.2 | 49 
$0 | £2:21228 | $5:7 [20:3 | 45:3 [21-1 | 45-2 [21:4 } 44-9] 21:9 44.5 22-7 | 59 
Deb Lat | Dep — | Pep|Lat | Dep| Lat Dep Lat Depi Lat E 
| 67 Deg. | 66 Deg. | 65 Deg. 54 Point 64 Deg. ' 63 Deg. 71 


Of LaTiITuDE and DEPARTURE. 101 
T | 23 Deg. 24 Deg. | 25 Deg. | 25 Point | 26 Deg. | 27 Deg. | S 
Lai] Vep Lat| Dep |\ Lat | Dep | Lat] Dep | Lat] Lep Lai Dep Dep 2 
511 46. 2555 40.6 20.7 46.2 21.6 46.1 [21.8 J. 43.8 22.4 4544 23.2 51 
52 47.9 20.3 | 47-5| 21-1 | 47-1 | 22.0 | 47.0|22.2 46.7 (22.8 [46.3 23.6 | 52 
53 48.8 20.7 | 48.4| 21-6 [48.0 22.4½ 47.9 | 2247 47.6[23.2 | 47.2 |24.1 | 53 
54 49.7 21.1 | 49.3 22.0 48.9|22.8 | 48,8 | 23,1 48.5]23<7 | 48-1]|24.5 | 54 
5 _$0-6;21-5 | 2 224 49:8123-2 | 49.7 [23:5 | 49:4 24:1 | 49:0 [250 | 22 
56 515 21.9 51,2|22,8 | 50.8|23.7 | 5$0.6|23.9 50.3 [24.5 49.9 | 25-4 56 
57 52.5 22.3 | 52-1|2342 | 51-7 |24-I | 51.5| 24.4 | 51-2 25.0 50.8|25.9 | 57 
58. | 53.4 122.7 [53.0 23-6 | 52.6|24.5 | 52.4| 24.8 | $21 [25.4"| 51.7 [2043 58 
59 | 54-3123-1 | 53-9! 24:0 | 53.5249 | 5343-2542 | 53-QÞ65-9 | 52.6 26.8 | 59 
60 | 55:2 [23-4 | A 244 | 544 | 25:4, | 54:2| 25-7 | 53:9]26:3 | 3:5 [27:2 | 22 
56.1 23.8 | 55:7] 24:8 55.3 258 | 55.1 | 26.1 | 54:8 26.7 544 [277 } 61 
62 | 57.1 24.2 | 56.6 | 25.2 | 50.2|26.2.] 56.0 | 26.5 2 27.2 1 . * 62 
63 58.0 24.6 57.5 25.6 | 57.11 26.6 | 57.0 26.9 56.6 2.7.6 56.1 286 | 63 
64 | 58.9 25.0 58.5 26.0 | 58.0]27.0 | 57.9 [27.4 57.528.150 29.1[ 64 
65 |_59:8 [25-4 | 59-4| 26-4 | 58:9|27-5 | 58:3 [27-8 | 58.4 [28:5 89.9 2 | 25 
66 60.8 25.8 | 60:31 26.8 | 59.8 27.9 | 59.7 |28.2 | 59.3 128.9 | 58.8 30.0 66 
67 | 61.7126.2 | 61.2 27.2 | 60.7|28.3 | 60.6 [28.6 | 60.2 [29-4 | 59.7 | 39:4 67 
68 | 62.6 26.6 62.1 | 2.7.7 61.6|2$8.7 | 61.5|29.1 | 61.1 1298 | 60.6| 30.9 | 68 
69 | 63.5 270 | 63.0[ 28.1 62.5129.2 | 62,4 |29.5 62.0 30.2 | 61.5 31.3 69 
70 | 644[27-3 | 63-9] 28.5 | 63-4|29.6 | 63:3 [29-9 | 62.9] 30:7 | 62.4| 31:8 | 12 
71 | 65-4 [27-7 | 64.9| 28.9 64.3 30.0 64.2 [30.4 | 63,8] 31-1 63.3 32.2 | 71 
72. 66.3 [28.1 | 65.8] 29.3 | 65+3] 30-4 65-1 30.8 | 64,7 31.6 64.2 32.7 72 
7367.2 28.5 66.7 29.7 66.2 30.8 66.0 31.2 65.6 32-0 | 65.0 331} 73 
7468 128.9 67.6 30.1 67.131. 66.9 31.6 66.5 3244 | 65.9 | 33-6 | 74 
75 9.29.3 68.5] 30.5 888 31-7 | 67:3|32-1 | 67.4132-9 | 66.8| 34:1 | 15 
26 | 70.0[29.7 | 69.4| 30.9 68,9 32.1 | 68.7 [32.5 |-68.31 33-3 | 677 345 25 
7770.9 30.1 70.3] 31.3 | 69.80 32.5 | 69-6 [32-9 | 69,2338 | 68.6] 35-9 | 77 
78 71.8 30.5 | 71.3] 31.7 | 70-7] 33:0 | 7045 |33:4 | 70.TÞ 34-2 | 69.5 | 35+ 78 | 
79 72.7309 72.2 32.1 | 71.6] 33-4 | 71.4 [33-3 | 71.0134 | 70.4 | 359 79 
8 | 73:6]31:3 | 75-1 32:5 | 72:5] 33-8 | 72:3] 342 | 71:9|35:1 | 71.3 [36:3 | 20 
81 | 7461316 | 740] 32.9] 73-4342 | 73-2|34-5 | 72:8[35-5 | 72.2 36.8 | 81 
8275.5 32.0 74.9 33.3 | 74:3] 347 | 7441] 35-1 | 7371359 | 73-1] 37's 82 
83 76.432. 75.80 33.7 75.2 35.1 | 75.355 | 74.5] 36-4 74.0377 83 
84 | 77.3 32.8 76.7 34.1 76. 135.5759 35˙9 | 75.5] 36-8 | 74.8] 38-1 84 
85 25 | 77:6] 34.6 | 77.9] 35-9 | 76813633 284 37-3 | 75-7 5 
56 | 7921336 | 78.6 35,0 | 77-91 363 | 777 36-8 | 77.31 37-7 | 766 | 39-0 86 
87 | 80.134. 0 | 79.5 35.4 78.8 36.8 | 78.6] 37-2 78.2381 77.5 | 39-5 87 | 
83 | $1,0|34-4 | 80.4| 25.8 | 79.8 37.2 | 79.6|37-6 | 79.11 38-6 78.4 | 49:0 88 
89 | 81-9|34-8 | $1.3] 36.2 | 80.7 | 37.6 | $0.5 | 38.1 | 80.0139 | 79.3 |4%+, 89 
go 82.8382 | 82.2] 36.6 | $1.6] 38.0 81.4 38.5 80.9 39-8 88.2 22 22 
91 | 83.8135.6 83.1 37.0 82.5 38.5 | 82.3|38.9 |-81.8]39-9 811 41-3 | 91 
92 | 84-7135-6 84.00 37.4 | 83.4|38.9 | 83-2 39.3 | 82.7 [40.3 | 82,0| 41-5 | 95 
| 93 | 85-6[36.3 | 85,0] 37.8 | 84.31 39-3 | 841 [39.8 | 83.6 [40.8 | 82.9] 42-2 93 
| 94 86.536. | $5.9] 38,2 85.239.785. 40-2 | 845 [41.2 | 83.8] 42-7 94+ 
95 | _7:4137-1 86.3] 38.6 | 86.1 40.1 | $5.9 | 40.6 | $5.4 [41.6 | $4.6] 43-1 | 22 
96 [88.3 37.5 | 87.7 39.6 37.0 40.6 86.8 4 86.3 22-1 | 85:5 [43-6 | 96 
97 [89.3 37.9 | 88.6] 39.4 | 87.941. o 97.7 41.5 87.2 ng $6.4 | 44-0 | 97 
98 90. 238.4 89.5 39.9 | 88.8| 41.4 | 88.6] 41.9 | 88.1143-0 | 87-3 [445 98 
99 | 91-1 38.7 | 90.4 | 40.3 | 89.7|41.8 | 89.5 42.3 | 89.0 [43.4 | 88-2 | 44-9 99 
100 | 92:9139-1 | 91-4] 40.7 9 23 | 9041428 | 89.9 1438 | 89-1 [45:4 [om 
S Dep | Lat | Dep Lat | Dep|Lat | Dep) Lat | DepILat| Dep Lat S 
; @ | —— — — _—— „ 
26) Deg. 1.66 Deg. 65 Deg. | 54 Point 64 Deg. 63 Deg. | 


9 a 
1.4 a _ — 
3 = Table of D IF F — — 

S| 28 D e 9.5 — bo 
| Lat] Dep | Lat Dep 9 Deg | 30 Deg: | 2+ Pol 
1100 ani ne of ets Lat Dep T | 31 Deg | D 
20 9] 02.5 | 00.9 [o0. ——— — 3 Lat De — 
ol. 8 oo. 9 | 01.8 5 8.9 00.5 C9 Lat | Yep | Lat) D. 
3 02.6 O 5 O0. 9 01.7 ol. o 912045 ©0.9 | 00 — be | 3, 

' 1.4 O2. 6 q 01 01.7401 5 | 09.9 
4] 03.5] 01 01.4 | 02.6| 01.5 0 | 01.7 | 01.0 00.5 1 
504.4 ang os 01.9 | 03.5! o1.9 es a 02.6 | 01.5 ay; ole | 2 

ne us & Wah an ee O2. OA. . 4 e : * 01.5 

1 e Tod tous hood 

8 x 80 03.3 06.2 03:3 2 Oo 05-21 03-0 O5. 1 — mg 02.5 5 

| 9[07:9 <p 07-1 |.03.8 | 07:0 = 06.1103.5 | 06.0 on 95.1 [0.1 | 6 

1005.8 04.7 er. 07-9 | 04. K+ e Fry 04-1 e 7 
8 5 04-7 | 98:8] 04.7 | 08.7 . 07-8] 04-5 | 07.7 | 04.6 06.9 [o. 1 8 
* oy 2 05.2 | 09.6 [05.3 08.7] 05.0 | 08.6 05.1 . 04.6 9 
1311.5 [06.1 10.6 | 05.7 10.505. 09-51 05.5 | 0944 | 05.7 NEIL 4 20 
14 7 bo — 11.5 [06.1 be 40 „ 06.0 — 0 09.4057 | 11 
15] 13-2 o/o 12.3 ] 06.6 | 12.2 885 11.3] 06.5 | II.! > 10.3 [06.2 12 |, 
161 161105. 13-21 07.1] 131 07.3 12.1] 07.0 | 12-0 272 er. 06.7 | 13 
17 128 141 [07.5 14.0 2233.27.58 12-9 | 07.7 1 07.2 14 
i 08.0 | 14.9 os 13:9] 08:0 | 13-7 | 6832 2.9 [7 | 15 
19] 16. at 15.9 [08 5 | 15.7 js op 14-7] 08.5 | 14-6 08. 13.7 [Oo8.2 | 16 
20 17.7 > iu 1 09.0 16.6 * I 5.6 09.0 15.4 — 14.6 08.8 17 
|= 17:6 [09.4 | 17:5' 09. 16.5] 09.5 | 1643 43 | 15-4 | 09.3 | 18 
8.5 09.9 09-4 | 1/:5. 09-7 | 17-3] 1 09.8 | 16.3 
22 | 19.4 18.5 [og.9 | 18.4 bd Fed bot \ Goran 17-2 | 10.31 09,8 19 
fr 1 P44 bay + 19.2 Agel Ivy Ip 18.0 | 10.8 * 
2421211 29.3 10.8 20.1 114 19.1011 18.911. * 108 | 21 
x * 11.7 22.911.821. 6 26.80 12.0 | 20.6 | 12. 19.7118 | 2 
23.0 11.6 | 21-9] 12.1 12.3 | 20.6 $ #4 

27 [23.8 12.2 | 22:9] 12.3 | 22.7 12.1 | 21.6] 12.5 | 21:4 | 12.9 | 2 6 | 12.3 | '24 

- | $8 24.7 8 23-8 12.7 23.6 12.6 22.5113. o 2243 — SY 12.9 25 

25 25.6 3-1 | 24-7] 13.2 245 13.1 | 23-4]13.5 232 3-4 | 22-3 [13.4 | 26 
1302.5 139. 25-6} 13,7 | 25-4 152 24.2 14.0 | 24-0 12 23.113.927 
311274 4:1 4 26-3] 14-1 | 26:2 W 1 2 3 2 | 14-4 28 
32 28.3 14.6 . 27.3 14.6 27.1 14.5 26.0 15.0 25.7 is 94 14.9 29 | 
3329.1 26.215.128 15.0 26.8155 | 26:6 15.9 1164: [22 
| 9115.5 | 29-1 Of 15.5 '0 | 15.9 | 26-6 wy 
35 30.9 To 30.0 16.0 29.7 1. 28.6 16. 5 28.3 —. 7˙4 16.5 32 
36 578 = [== e n 
7 7 1 7 77 51 17.0 39.312 | 39:2 | 18.0 9.1 [17.5 | 34 

| 3812591 17-4 [32-6 517.8 . 
381375 [ 1174 32 31.218.030. 9 (18.0 28 
3% [2768 1: 3355 417.9 | 32.0|18.5 18.5, 30.918 6 

34-4. 17.9 33.218 32.0|18.5 | 31-7} 1 . 
4035. 18.3 34-4] 18.4 | 18.4 | 32.91 9,0 | 3147 | 19. 
421353] 18 434-118 32.9 19.0 32-61 9.1 | 37 

| +1] 36.2 3 13.9 | 35˙ 01 9 | 33-8]1955 | 334+ 8 32.6 | 19.6 38 

42711 2 36.2 19.3 | 359 19.4 | 34.6[20.0 | 34:3 0 | 33-4 [20.1 | 39 

; 3 | 35-9 FRY eee ee 20.6 | 343 | 
+3 | 38.0 19.7 | 37-0] 19.8 | 36-7 19-9 | 38.5 [20.5 | 35-2 aps CPP 2 — 2 
4438688. ne © ang. wakes 36 211 3641 211 [4d 
45 39.7 33 38.8 20.7 38.5 20.8 37.2 21.5 — 21.6 36.0 [21.6 42 

| 46 — 21.1 [39-7] 21-2 21.3 | 38.1]22-0 | 22.1 | 36.9 122.1 | #3 
47 8 21.6 40.0 21.7 394 2.39.22. 3346 22.6 3272.7 7 

eee eee 35.5 [23.1 ee | | 

1 99] 43-3 22.5 42.3 22.6 1005 22.8 | 40.7 23.5 20 23.0 | 39-4 23.7 46 
Sire 2 9 1 41.6 24.0 Kt wy 40.3 [242 

— [23:5 | 44:1[ 23 9 ben Y hog 554) ee. +8 
SL | — 3-6 | 4 42.4245 | 42-0 447 

E ep Lat Be Lat 9 43:3[25:0 as 25.2 | 42.0 [25.2 49 

— = S8. 5. Point 61 D es Dep? Lat | Dep | Lat = 

— 7 — n eg. 168. Sg L P nn —· | 

DE | JAILS 54. £ ont 59 Deg. [= 


Of Lari Tor and Prraxruxz. 


S 28 Deg. | 21 Point 129 Deg. 30 | De. 23 Point ELE Deg. 

| Lat| ep | Lat|Dep | Lat| Dep Lat| Dep Lat] Dep L at | Dep Dep | © 
51 |"25.0123.9 ] 45-0|24.0 | 44:6|24.7 442255 þ43-7] 26-2 4% 26.3 510 
52 | 4591 24-4 | 45-9 24.5 | 45+5| 25.2 | 450 26.0 | 44-6] 26.7 | 44-6]26.8 | 52 
53 | 46.8 24.9 | 46.7 |25-0 46.4 25.7 | 45.926.544. 27-2 | 45.4| 2743 | 53 
54 47-7] 2544 47.6|25.5 | 47-2|26.2 | 46.8}27-0 46.3]27.8 | 46.3] 27.8 | 54 
55 |_48-6]25-8 | 48.5 [25-9 | 48.1 [26.7 47 27-5 | 47:2128:3 | 47-1]28:3 { 35 
56 | 49.426. | 49.4 |26.4 | 49.0|[27.1 | 48,5 28.0 48.0 28.8 | 48,0|28.8 | 56 
57 50.326.850 326.9 | 49.9|27.6 | 49.4 |28-5 | 48-9] 29-3 | 48.91 29-4 | 57 
58 | 51.2[27.2 | 51,2|27.3 | 50.7 28.1 50.2|29-0 | 49.7] 2948 | 49.7 | 29.9 58 
59 | 52.1|27.7 | 52.0|27.8 | 51.6]28.5 | 51.1|29-5 | 50.6 30-3 | 50.6 | 30-4 59 
60 | 53.0[28.2 | 52-9 [28.3 22.829.182 3 | 51-5] 30.8 | 51.4 | 30.9 | 02 
61 | 53.9] 28.6 | 53-8 28.8 | 53-3 [29.6 52.8 30.5 | 52,3] 31-4 | 52.3] 31-4 61 
6254.7 29.1 54-7 [29.2 34.2 30.1 | 53.7 31 | 53.21 31-9 | 53.1[31-9 | 62 
63 55.6 29.6 55-6 [29.7 [55.1 30.5 | 54-6] 3155 | 54.0] 32-4 | 54.0] 32-4 63 
64 | 56.5 30.0 | 56-4 30.2 56.0|31.0 | 55:4| 32-0 | 54.9] 32-9 | 54.9] 33-0 | 04 
65 | 57-4 30.5 | 57-3 [30.6 | 56.B|31.5 | 56-3325 | 55.7 [33-4 | $5.7 | 33:5 | 95 
yo 58.3 31.0 58.2 [31-1 | 57.7|32.0 | 57-21 33-0 56.5339 | 56.6| 34-0 | 66 
07 . : 4134 

68 : 

69 

29 

71 

72 


ib ver N 


104 
32 Deg. 25 Deg. 3 Point 34 Deg: 34 Deg. | 35 35 Deg. 36 Deg. S 
Lat] Dep | Lat Dep | Lat(Dep | Lat, Lat , Dep Lat, Dep Lat | Dep | | 
7 0.08 O0Q5 ©04a8 OO, ©0.5 . 00,8 2 oO. 8 100.6 00.8] 00,6 | 00.8 00,6 I 
2| 01.7] 01.1 (9.7 [oi 1 01.7 O1.1 | 01.6 fol. 1 } 01.6| 01,1 | 01.6] 01,2 2 
3| ©2.5 01.6 | 92.5 [01,6 | 02.5] 01.7 | 02.5 [O17 | 02.5] 01,7 | 02:4 | 03:8 2 
4| 03-4 | 02.1 | oY. [oz. 2 | 03.3 | 02.2 | 03.3 [92-2 | 03.3| 02.3 03.268. | 4 
LORIE op rr [otrlorg [owe org | 
6] 65.11 03.2 | 05.0 [03,3 | 05.0 | 03.3 050 | 03-3 04.9 | 034 04.9[ 03.5 5 
* 7] 05.9}03.7 | 05.9 03.8 | 0548 03.9%| 05.$8]03:9 | 05.7 04.0 95-7] 04.1 7 
$1 os. 8 2 | 06.7 [04.4 6.6 04. 4 of. 6 O45 | 06.6 | 04.6 | 06. 5 | 04.7 8 
9e. og. 8 | 07.5 [04.9 7.5 O5. o o). 5 [5.0 | 07.4 | 05.2 | 07.3 05.3 9 
10] 08.5 | 05-3 | 08% [05.4 j 8.3 858.5 | 08.3 [05-6 08.2 | 05.7 08.1 [05.910 
11] 09.3 105.8 [09.2 | 06.0 | 09.1 | 06.1 | 09.1 [06.2 | 09.0 | 06.3 | 08:9 | 06.5 | 11 
I2 10.2 | 06.4 10. 106.5 10.0] 06.7 | 09.9106.7 | 09.8 06.9 | 09e7 | 07.0 12 
1311.0 06.9 [10.9 [Oo. 110.80. 2 10.8 [07.3 16.6 | o7.5 | 10.500.613 
1411.9 [07.4 | 11.7 [07.6 | 11.6]07.8 | 11.6]07.8 | 11.5 | o8.o | 11.3] 08,2 14 
1312.7 07.9 | 12.6 | 08.2 | 12.5 08.3 12.408.312. 3 | 08.6 12.11 08.8 | 15 
1613.6 [08.5 | 13.4 | 08,7 | 13-3]08-9 13.3 [08.9 | 13.1 | og.z | 12.9 09,4 | 16 
17] 14-4 [09.0 | 14.3 | 09.3 | 14. 109.4 | 141 52 13-9 | 09.8 13.8 10,0 | 17 
18 | 15.3 |09.5 | 15.I [og.g | 15-0|10.0 [14.9 110. 1 14.7 10.3 | 14-6] 10.6 | 18 
19 16.110.115. 10.3 15.8 10.6 | 15,8|10.6 | 15.6] 10.9 | 15-4] 11,2 | 19 
20|17.0|10.6 | 16.8 10.9 | 16.6 | 11.1 16.6 [11-2 } 16.4 | 11.5 | 16-2] 11,8 | 20 
21|17.8|11.1] 17.6[11.4 17.5 11.7174 11.7 | 37.2] T2.0 | 17.0] 123 | 21 
2218.7 | 11.7 | 18:5] 12.0 | 18.3 [12-2 [18.2 12.3 | 18.0| 12.6 | 17.8] 12.9 22 
2319.5 12.2 | 19.3] 12.5 19. 112.8 19.1 12.9 | 18.8] 13.2 | 18.6] 13.5 | 23 
24 | 20-4 |-12-7 | 20.1} 13.1 | 20.0|13-3 [ 19.9{413-4 | 19.7] 13.8 | 19-4] 14.1 | 24 
25 [21-2|12 | 21-0] 13.6 | 20.8[139 | 20.7 [140 | 20.5] 14.3 | 29-2] 14.7 | 25 
26 |22.0|13.3 | 21-8] 14.2 | 21.6|14-4 | 21.6 I4.5 | 21.3] 14.9 | 21-0] 15.3 | 26 
2722.9 14.3 | 22.6] 14.7 | 22.4 15.0 | 22.4 15. 1] 22.1] 15.5 | 21.8 | 15.9 27] 
28|23.7 14.8 | 23-5] 15.2 [23.3 15.6 | 23.2 [15.7 22.9 16.1 | 22.7 | 16.5 | 28 
29 | 24.6 | 1544 | 243] 15.8 | 24-1{16.1 24.0 16.2 | 23.8] 16.6 | 23-5| 17.0 | 29 
30 | 25-4 | 15-9 | 25:2] 16.3 | 24:9 [16-7 | 24-9 [16.8 | 24-6 | 17.2 | 24.3 [17.6 | 30 
3126.3 16.4 | 26.0] 16.9 | 25-8 17.2 | 25.7 [17.3 | 25.4 | 17.8 | 25-1] 182 | 31 
32[27.1]17-0 | 26.8] 17.4 | 26.6117.8 | 26.5 17.9 26:2 | 18.4 | 25.9 | 18.8-'| 32 
3328.0 17.5 | 27.7] 18.0 | 27-4 [18-3 | 27.4 118.5 | 27.0 | 18.9 | 26-7 | 19.4 | 33 
34 2.8 | 18.0 28.5 18.5 | 28.3 18.9 | 28.2, 19.0 | 27.9 | 19.5 27.5 20.0 | 34 
35 | 29-7 [18:5 | 29:4] 19.1 | 29-1 | 19-4 | 29.0 19.6 | 28.7 | 20.1 | 28.3] 20.6 | 35 
36} 30.5|19.1 | 30.2 19.6 29.9 20.0 | 29.8 |20.1 | 29.5 | 20.6 | 29.1| 21.2 | 36 
37 31.4 | 19-6 | 31.0 20.1 30.8 20.6 30.7 [20.7 | 30.3 | 21.2 | 29.9|217 | 37 
3832.2 129.1 | 31.9 20.7 | 31.6{21.1 | 3:.5 121.2 31.1|21.8 | 30.7 22.3 | 38 
39] 33-1]20.7 | 32.7 [21.2 | 32.4 21.7 | 32.3 21.8 32.0]22.4 | 31.6|22.9 | 39 
BETS 2 | 3301218 | 33:31222 | 332 [22:4 | 32-81 22:9 | 32-41 23-5 | £2 
+11 34-8[21-7 | 34-4 [22.3 | 34. 122.8 34.0 22.9 33.6 23.5 | 33-2] 241 | 4! 
42] 35-6122-3 | 35-2 22.9349 23.3 | 34-8 [23.5 | 3444 | 24.1 | 3440] 24.7 | 42 
43 | 36.5 22.8 36.1[23.4 | 35-8123.9 | 35.6 [24.0 | 35.2 | 24.7 | 348] 25.3 | 43 
++ | 37-3 23.3 | 36-9 | 24-0 | 36-6 24.4 | 36.5 [24.6 36.0 25.2 | 35,6 | 25.9 | 44 
| £132 [23:8 | 37:7] 24:5 | 37:4 [25:0] 37-3 [25:2 | 36.9 | 25.8 | 36-4] 26.5 | 45 
45 39.0 |24.4 | 38.6] 25.1 | 38-2 |25.6 | 38.125.7 37.7 26.4 37-2] 27.0 46 
+7 | 39.9 24.9 | 39.4 25.6 | 39-1|26.1 | 39.0 26.3 | 38.5 | 27.0 | 38.0] 27.6 4 
45 140.7 [25.4 40.3 26.1 39.9 26.7 39.8 26.8 39.3 | 27.5 | 38.8] 28.2 | 4 
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D | 37 Point.) 37 Deg. | 38 Deg. | 39 Deg. | 31 Point | 4@Deg. | © 
2 LanDep | Let [Dep | Lat) Dep | Lat| Dep| Lat| Dep | Lat | Dp| Þ| 
"| 5:31 oo:6 | 00.8 60.6 00.8] 00.6 | 55.3 | 00.6 | 00.8] 00.6 | 00.8 [00.6 | 7 
2 | 01.6] 01.2 | 01:6 |0k.2 | 01.6]o01.2 | ox,6|o1.3 | 01.5|01.3 [01.5 ol. 3 2 
3 | 02.4| 01.8 | 02.4 |91.8 | 02.4|01.8 | o2,3|o01.9 | 02-3]01.9 [02.301.943 
2 | 03.2| 02.4 | 03:2 [02.4 | 03.2|02.5 | 03.1 |02.5 03. 1002.5 | 03.1]02.6| 4 
5 | o4:oþ 03.0 | 94:0 [03.0 | 03:9 03-1 | 03.9 [03.1 | 03.9[03:2 | 03:8[032 | 5 
6 | 04.8] 03.5 | 04-8[03.6 | 04.7]03.7 | 04.7 [03.8 | 04-6}03.8 [04.6 03.9 6 
7 | 05.5] 04 2 | 05-6 | 04.2 | 05-5] 04.3 | 05.4 | 04.4 | 05-4] 0444 | 05-4| 04:5 | 7 
8 | 06.4] 04.8 | 06.4 [04.8 | 06,3] 04.9 | 05.2 [05.0 | 05.205. 1 | 06.1|05.1 | 8 
9 | 07-21 05.4 | 07-2 [0544 | 07-11 05.5 | 07.0 | 053.7 | 07.0] 05.7 06.9]05.8] 9g 
10 ebe 05.0 | 08.0 060 | 07.9|062 | 07.8] 06.3 | 07.7] 963 | 97:7 | 64 | 10 
711 | 08.8] 06.6 | 08.8 | 05.6 | 08.7] 06.8 | 08.5 06.9 | 08.5| 07.0 | o8.4 | 07-1 | 11 
12 | 9.6 O7.1 09.6 07.2 | 0).5] 07.4 | 09.3 [07.6 | 0943 07.6 09.2 | O77 | 12 
13 [10-4| 07:7 | 10:4 |07.8 | 10.2| 08.0 | 10.1 [o8.z | 10.0] 08.2 | 10.0] 98.4 | 13 
14 11.2 08.4 | 11.0]08.6 10.9 [o8.8 | 10.8 08.9 | 10.7 | 09-0 | 14 
15 12.0 99.0 | 11.8 109-2 | 11.7 [09.4 | 11.6]09.5 | 11.5 09.6 | 15 
12.8] 09.6 | 12,6[09-9 | 12.4 |10.1 | 12.4| 10.1 | 12.3 10.3 | 16 
13-6 | 10,2 | 13,4 | 10-5 | 13.2 10.7 | 13.1] 10.8 | 13.0 10.9 | 17 
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1&7] z: Dez. 142 Deg. | 37 Point 43 Deg. | 44 Deg. | Points D 
— —— —ä— — erm rnnr—__ — — — — — — — — 
Lat] Dep Lat Dep | Tai Dep | Lat Dep | Lat Dzp | Lat Dep > 
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The Uſe and Explanation of the Table of Difference of La- 


5 titude and Departure. 


1 HIS is a Table larger and better contriv'd than any of this Nature 
Y 


et extant, giving the Difference of Latitude and Departure in Mi- 


nutes and Tenths, and to any Diſtance not exceeding 100 Miles to every 
Degree and Quarter-point of the Compaſs ; and may be uſed to a greater 
Diſtance, being taken out at twice or thrice, according to the Quantity of 
the Diſtance, as ſhall be ſhewn in the Uſe. | 
The Courſe ſtands at the Head and Foot of the Table, to every Deg. 
and Quarter- point of the Compaſs ; at the Head it begins at 1 deg. fo 2 
deg. 4 point, &c. encreaſing to 45 deg. or 4 Points. At the Foot it begins 
at 45 deg. or 4 Points, ſo 46 deg. 47 deg. 45 Point, &c.. encreafing back- 
wards to go deg. or 8 Points. The Diſtance ſtands in the two outmoſt 
Columns under the Title Di. which on the Left-hand Page begins at 1 
and runs to 50; on the Right-hand Page it begins at 51, and. runs to roo, 
the Difference of Latitude and Departure ſtands under the Courſe at the 
Head, and over it at the Foot of the Table. 


The US$ ZE of the Table. 


This Table is very uſeful in Navigation, eſpecially in working a Traverſe, 
Example 1. The Courſe and Diſtance given, to find the Difference of 


Latitude and Departure by the Table. 


Suppoſe a Ship fails N. N. E. 4 E. 95 Miles, and the Difference of I ati- 
tude and Departure required. 

On the Right- hand Page (becauſe the Diſtance is above 50) and at the top 
(becauſe it is leſs than 4 Points) look for 24 Points, which is the Courſe; 
under which, and againſt 95 the Diſtance, and under the Title Lat. ſtands 
$1.5, which is 81 min. 28 the Difference of Latitude, and under the Title 
Dep. ſtands 48.8, which is 48 min. 25 which is the Departure required. 
Example 2. Suppoſe a Ship fails South 56 deg, Weſterly 48 Miles, the 
Difference of Latitude and Departure required. 

On the Left-hand Page (becauſe the Diſtance is leſs than 50) and at 
the bottom becauſe it is more than 4 5d.) look for 56d. the Courſe ; over 
which, and againſt 48 the Diſtance, over the Title Lat. ſtands 26.8 that 
is 26 min. 18 the Difference of Latitude; and over the Title Dep. ſtands 
39+8, that is 39 min. 18 the Departure required. 


1 


Example 3. Suppoſe a Ship ſails North Weſt by North 160 Miles, and 
the Difference of Latitude and Departure required by the Table. 

On the Right- hand Page at the top, look for 3 Points, the Courſe. Now 
becauſe the Table goes but to 100, take for 100 firſt ; therefore under 3 
Points, and againſt 100, under the Title Lat. ſtands 83.1 that is 83 min. 


as the Difference of Latitude; and under the Title Dep. ſtand 5 5:6 


The Uſe of the Table. 111 
that is 55 min. ,$ the Departure, then for 60 under 3 Points, and againſt 
60, under the Title Lat. ſtands 49.9, that is 49 min. 18 the Difference of 
Latitude, and under the Title Dep. ſtands 33.3, that is 33 min. ;4 the 
Departure, then add the Difference of Latitude and Departure for 60, to the 
Difference of Latitude and Departure for 100, the Sum is 133 min. the 
Difference of Latitude, and 88 128 the Departure required. 

This Table is alſo uſeful in the Reſolution of the reſt of the Problems 
of Plain Sailing, which for Brevity ſake are omitted here, being taught 
at large, in the laſt Edition of Practical Navigation ; but the general Uſe 
_ of it is in the exact Working of a Traverſe. | | 

Example 1. Suppoſe a Ship bound to a certain Port, fails S. E. by 8. 
49 min. then ES E. 1 E. 52 min. then E. by N. 3 E. 62 min. then SSW. 
2 W. 57 min. then S. 3 E. 39 min. to find the Difference of Latitude and 
Departure the Ship hath made. | 

Set down the ſeveral Courſes and Diſtances ; firſt allowing for Leeway, - 
if any; then proceed to look out the Difference of Latitude and Departure 
for each Courſe and Diſtance (by the Directions before given) in the Ta- 
ble, placing them in their proper Columns, (v7z. ) If the Courſe be Nor- 
therly, the Difference of Latitude muſt be put in the North Column; if 
Southerly, in the South Column; If the Departure be Eaſterly it muſt be 
put in the Eaſt Column; if Weſterly in the Weſt Column, as was before 
directed: Then having framed the Table, add up the Columns of Diffe- 
rence of Latitude and Departure, and ſubtract the leſſer Difference of 
Latitude and Departure from the greater, and the Remainder is the 
Difference of Latitude and Departure. 


The T ABLE. 
þ Diff. of Latitude Departure | . The whole = of gon 
S North | South | Eafs | Weft | I 387's S. the Dep. 11578 
Courſes. |'Þ | E. then to find the Courſe and 
» Diſtance, find the Lat. and 
8 Dep. in their proper e 
s E by S. ll 457 27.25 but the Tables not extending 
E S Yr E. vi bes —_ | ſo far, I take half of each, viz. 
E byN ;E[62| 06.1 | 61.7 half the Diff. of Lat. 69.4, 
5SW 5 WV; al. 26.9 [and half the Dep. 57.7 the 
SzE 139 388 03.5 |. neareſt to which, in the Co- 


06.1 | 1449 | 142.4 | 26.9 | lumns of Lat. and Dep. in the 


06.1 | 269 Traverſe Table is 69.6 and. 


7 57.1, over which at the Top 
138.8 115 — 1 find 34 Point for the Courſe 
South Eaſterly, or SE S. and in the Column of Diſt. go, which doubled 


- (becauſe I took half the two Numbers) is 180 the Diſtance required. 
| Example 


112 The Uſe of the Table, | 
* Pxample 2. The Courſes being given in Degrees, which often happens, 
by reaſon of Allowance for the Variation of the Compaſs, and in the like 


Caſes. 

Suppoſe a Ship bound to a certain Port, fails 65 Miles North, 34 deg, 
Weſterly. Then 56 Miles Nerth, 67 deg. Weſterly. - Then 48 Miles 
South, 78 degrees Weſterly. Then 54 Miles North, 23 deg. Eafterly, 
Then 36 Miles North, 6 deg. Eaſterly, and the Difference of Latitude 


and Departure required. 


The Table. 

Diff. of Latitude. Departure. | 
D orth | South Eaſt | Weſt The whole Dit. 
12 | | | ference of ; —2wng 
9 | : 26.2 | is r51 53 North 
| _— „ | — the Departure 109 
| 100. 47.0 13 Weft. The 
49-7 1 | Courſe and Diſ- 
6 35.8 . 03-8 tance is found as 
$01.3 10.0 | 24:9 | 134-8 in the laſt Exam- 

410.0 | | 24.9 ple. 
| — — — — gp ny 
151.3 | - 109.2 


But if you would keep a Reckoning both in Latitude and Longitude, 
you may alſo find the Difference of Longitude by the Traverſe Tablr, 
(according to Middle Latitude Sailing) thus: Find the Complement of 
Middle Latitude in the Degrees, at the Top or Bottom of the Table, 
and 'under or above that in the Column of Departure, find your De- 
parture, and right againſt that, in the Column of Diſtance, you have 
the Difference of Longitude. 

Example. Suppoſe in the laſt Inſtance of a Truverſe, the Ship hath ſailed 
from Latitude 50 deg. oo min. North, then becauſe the Difference of 
Latitude is 151 min. or 2 deg. 0 the Latitude come to is, 52 deg. 
31 min. and conſequently the Middle Latitude is 5x deg, 16 min. its 

_ Complement 38 deg. 44 min. which being neareſt 39 deg. I look for 39 
at the Head of the Table, and under it in the Column of Dep. I look 
for the Departure 110, but the Table not proceding ſo far, I take its 

Half, viz. 55, the neareſt to which in the Table, is 54.7 (being le{) 
againſt which, in the Column of Diſtance is 87, which doubled (becauſe 

I took half the Departure) the Sum 174 min. or 20 54/ is the ä 


ol 


Alronomica! Defmitions. 


Longitude required, which is ſufficiently exact for commen Practice: 
only I would adviſe all Perſons for avoiding as much as poſſible any 
Error, that every Time the Reckoning is correfted by an Obſervation, 
the Longitude be alſo corrected according to Mercator s Sailing, as you 
are taught in the laſt, Edition of Practical Navigation. 1 
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Some neceſſary Aſtronomical Definitions. 


T HE Poles of the Equinoctial (commonly called the Poles of the World) 
are two fixed Points in the Heavens, oppoſite one to another; the one 

viſible to us, called the North Pole, marked with the Letters N. P; the 

other not viſible to us, called the _ Pole, marked with S. P. 2 
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Me : Aſtronomical Definitions. 
The Axis of the World is a Line imagined to paſs from Pole to Pole, 
about which is performed the diurnal RevJlution, as the Line NPASP. 

The Eguinoctial is a great Circle go deg. diſtant from the Polcs of the 
World, and divides the Globe into the North and South Hemiſpheres ; 
it is noted by the Letters AQ. 

The Eclptick is a great Circle interſecting the Equinoctial in two cppo- 
fite Points, the beginning of Aries and the beginning of Libra, and makes 
an Angle therewith of 23 deg. 29 min. It is divided into 12 equal Parts, 
called Signs, each containing 30 deg. which are as follow. 


Aries 1 Libra 2 

Taurus o | Scorpio bs” 

Gemini I called Sagittarius # called 
Cancer Northern Signs N Capricornus WM . Southern Signs 
Leo N Aquarius tx; 
Virgo M Piſces uf 


The Ecliptic# is noted by the Characters of the 12 Signs, as above. 
The Poles of the Eclipticł are two Points 23 deg. 29 min, from the 
Poles of the Equinoctial, repreſented by G and D. 5 
The Zodiacł is a Zone, having about 8 degrees of Breadth on either fide 
of the Ecliptick, and limits the Latit. of the Planets in their Revolutions. 
The Meridians are great Circles interſecting each other in the Poles of 
the World, and cutting the Equinoctial at Right-angles, as NPRSP. 
The Trop:cks are two ſmall Circles 23 deg. 29 min. diſtant from the 
Equinoctial, being parallel thereto, and limits the Sun's greateſt Declina- 
tion; the North Tropick being mark'd with 4 C, called the Tropick 
of Cancer; the South Tropick called the Tropick of Capricorn, and 
marked with B yp. | 
The Polar Circles are two ſmall Circles 23 Ceg. 29 min. from each Pole 
of the World, being parallel to the Equinoctial, as Fe G and DeY. 
The Zenith is an imaginary Point in the Heavens directly over our 
Heads, viz. go degrees diſtant from the Horizon, as Z. 
The Nadir is the Point diametrically oppoſite to the Zenith, as N. 
The Azimuths are great Circles interſecting each other in the Zenith 
and Nadir, and cutting the Horizon at Right Angles, as Z SN. 
The Horizon is a great Circle go deg. diftant from the Zenith and Nadir, 
and divides the World into the viſible and inviſihle Hemiſpheres, as HAO. 
The Meridian of a Place, is that Meridian that paſſeth by the Zenith 
and the Nadir of the faid Place, and is repreſented by the Circle 
ZNPOQNSPH A2. 
Parallels of Altitude or Atmicanters, are ſmall Circles parallel to the 
Horizon; imagined to paſs through any Degree of Altitude between the 
Herizon, and the Zenith, as alt. | 
TH | Parallels, 


Alronomical Problems. BEE... a 


Parallels of Declination or Latitude, are ſmall Circles parallel to the 
Equinoctial, and are called Parallels of Declination, with reſpect to the 
Heavens, and parallels of Latitude reſpecting the Earth, as PRC. | 

The Latitude of a Star, is an Arch of a Circle of Longitude, contained 
between the Center of the Star and the Ecliptick, and is accounted either 
Northerly or Southerly. 8 | 

The Longitude of a Star, is an Arch of the Ecliptick, contained be- 
tween the Circle of Longitude paſſing by the Star, and the beginning of 
Aries, and is accounted according to the Oyder of the Signs. 5 | 

The Declination of the Sun cr Star, is an Arch of the Meridian, con. 
| tained between the Center of the Sun or Star, and the Equinoctial, and 
is accounted either Northerly or Southerly. 

The Right Aſcenſion is that Degree and Minute of the Equinoctial, 
that comes to the Meridian with the Center of the Sun or Star. 

Oblique Aſcenſion. is the Degree and Minute of the Equinoctial, that 
riſeth with the Center of the Sun or Star. 1 | | 

Oblique Deſcenſion is the Degree and Minute of the Equinoctial, that 
ſets with the Center of the Sun or Star. | 

Aſcenſional Difference is an Arch of the Equinoctial, contained between 


the Right and Oblique Deſcenſion or Aſcenſion, or it is the Difference 


of Time between the Sun-rifing or Setting, and Six a Clock. 

The Amplitude, is an Arch of the Horizon, being the Diſtance of the 
Riſing or Setting of the Sun or Star from the Eaft or Weſt, and is ac- 
counted either Northerly or Southerly, 

The Latitude of a Place, is the height of the Pole above the Horizon, 
or the diſtance between the Zenith and the Equincctial. 8 | 

Longitude on the Earth, is an Arch of the Equinoctial, contained between 
the Meridian of the Place where the Longitude is aſſigned to begin, and 
the Meridian of any other Place, and is accounted Eaſterly and Weſterly; 


Aftronomi cal Problems uſeful in Navigation, 


PROBLEM k 2 
T H E Sun's Place and greateſt Declination given, to find it's preſent 
Declination. | Example. | 
Suppoſe the Sun's Place to be 20d. 2om. of Gemini, the greateſt Decli- - 
nation is 23d. 29m. it is required to find the preſent Declination. 
The Operation by the Logarithms. 
As Radius | — 10.000c00 
Is to S. Sun's greateſt Declination 23d. hm. -—— 9.600409 
So it S. Sun's Longitude 80d. 3om from Aries — | g-004003_ 
To 8. Sun's preſent Declination 2 ad. o8m. North 2 
59 . ö 


16 =. Aſtronomical Problems. 


| : By the Gunter. 

The Extent from Radius S. go®, to S. 230 29', ſhall reach from S. 800 
30! to the 8. 230 8 the Sun's Declination North becauſe in a Northern Sign. 

Note, The Sun's Longitude is reckoned from the next Equinoctial Point, 
Therefore if the Sun be in Aries, Taurus, Gemini, Capricornus, Aguaries, 
or Piſces, the Longitude is accounted from Aries: but if in Cancer, Leo, 
Virgo, Libra, Scorpio, Sagittarius, it is accounted from Libra. 

Aries, Taurus, Gemini, Cancer, Leo, Virgo, are called Northern Signs ; 
Libra, Scorpio, Sagittarius, Capricornus, Aquarius, and Piſces, are called 
Southern Signs. Conſequently, if the Sun's Place be in any of the firſt 
fix Signs, the Declination is North ; but if any of the latter fix, the 
Declination is South, ” 

The Sun's greateſt Declination and preſent Declination given, to find 
his Place. 8 | 

The Sun's greateſt Declination is 23d. 29m. and preſent Declination is 
18d. 3om. North increaſing, the Sun's Place required. 


By the Logatithms. 

As the S. of the Sun's greateſt Declination 23d. 29m. —— 9.600409 
To Radius — Frogs — — 10.000000 
So is the Sine of the preſent Declination 18d. 3om. North ——g.5or 4756 
To the Sine of the Sun's Longitude 52d. 46m.- 9-90 1067 

That is one Sign (30d. making a Sign) and 22d. 46m. from Aries, becauſe 
the Declination is North and increaſing, that is 22d. 46m. of Taurus; but 
if the Declination had been North decreafing, it muſt have been accounted 
from Libra, and then it would have been 7d. 14m. in Leo. | 


By the Gunter. | 

The Extent of the Compaſſes from the Sine 2 3d. 29m. the greateſt De- 
clination, to Radius S. god. ſhall reach from S. 18d. * cg the Sun's pre- 
ſent Declination, to S. 52d. 46m. the Sun's Longitude as above. 


YL | PROR, II. 
” The Sun's Place and greateſt Declination given, to find the Right Aſ. 
cenſion. Example. | 
The Sun's Place 10 30'in Aquarius, and the Right Aſcenſion required, 


The Operation by the Logarithms. 
As Radius MOI . 1 
To the Tangent of the Sun's Longitude from Aries 49d. 3om. 10.068 501 
8o is the Sc. of the greateſt Declination 23d. 290m. —.— 9.962453 
To the Tangent of the Sun's Right Aſcenſion 47d. 2m, —— 10.0 3095, , 
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| | By the Gunter. | SS 

The Extent from Radius S. god. to Sc. of the greateſt Declination 66d; 
31m. ſhall reach from Tangent Sun's Longitude from Aries, 4.9d. 3om. to 

Tangent Right Aſcenſion 47d. 2m. required. 
Note, This Proportion gives the Sun's Right Aſcenſion from the next 
uinoctial Point; but it ought to be accounted from Aries, according to 
the Order and Succeſſion of the Sign, and therefore in this Caſe 47d. om. 
ſubtracted from 360d. gives 312d. 58m, the Right Aſcenſion from Aries. 


| + IR. IK 
The Latitude of a Place, and the Sun's Declinatien given, to find the 
Sun's Amplitude ? | | ; 
Example. : 


The Latitude 51d. 32m, North, and the Sun's Declination rgd. 20m. 
North, what is the Amplitude ? 


The Operation by the Logarithms. | 

As Sc. of the Latitude 51d. 32m. ——— — 9.793832 
To Radius — | — 10. 00000 
Ss is the S. of the Declination 15d. 20m. North ———— 9.422318 


To the S. of the Sun's Amplitude 25d. qm. 9.628486 


By the Gunter. ä 
The Extent from the Sc. of the Latitude 38d. 28m. to the Sine of the 
Declination 15d. 20m. North, ſhall reach from Radius S. god. to S. 25d. 


gm. the Sun's Amplitude North, as above. 
Note, If the Declination be North, the Amplitude is North, and if the 


Declination be South, the Amplitude is alſo South. 


| | PROM 
The Latitude of a Place, and the Sun's Declination given, to find the 


Aſcenfional Difference. 
Example. 


Suppoſe in the Latitude 51 deg. 32 min. North, the Sun's Declination 
is ro deg. 45 min. North, and the Aſcenſional Difference required. 


The Operation by the Logarithms. 
As Tangent Complement Latitude 51 deg. 32 min. ——— g. go 
To Radius — 70.000000 
So is the Tangent of the Sun's Declination 10d. 45 M. ———— 9.27 8424 


T's 8. of the Aſoenſional Difference 13 deg. 49 min. 9.70375 
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| | : By the Gunter. | | 
The Extent from Tangent 38 28/ (the Comp. of Latitude) to Tang. 
Todeg. 45 min. the Sun's Declination ; ſhall reach from Radius S. god. to 
8. 13 deg. 49 min. the Sun's Aſcenſional Difference, as above. 


P R OB. VI. 

To find the Oblique Aſcenſion and Deſc enſion. | 

Firſt, Find the Aſcenſional Difference by the fifth Problem. 

Secondly, the Right Aſcenſion by the third Problem. 

Then if the Sun's Declination be North, the Aſcenſional Difference 
ſubtracted from the Right Aſcenſion, gives the Oblique Aſcenſion, and ad- 
ded thereto, gives the Oblique Deſcenſion. But if the Sun's Declination be 

South, the Aſcenſional Difference added to the Right Aſcenſion, gives the 


Oblique Aſcenſion, and ſubtracted gives the Oblique Deſcenſion. 
Note, That if the Aſcenſional Difference exceed the Right Aſcenſion, 
add to the Right Aſcenſion 360 Degrees, then ſubtract the Aſcenſional 


Difference therefrom. „ | 
Or, if both being added together exceed 360d. the Exceſs is the Ob- 


lique Aſcenſion or Beſcenſion. . 
. VIE | 
To find the Time of the Sun's riſing and ſetting, and length of the 


Day or Night. | 
Find the Aſcenſiopal Difference by the fifth Problem, which convert 


into Hours and Minutes of Time, accounting for 15 deg. of the Equi- 
noctial one Hour, and for every degree 4 Minutes of Time, and for 
every 15 Minutes of the Equinoctial 1 Minute of Time. | 

If the Sun's Declination be Northerly, the Aſcenſional Difference ad- 
ded to fix Hours, gives the Time of Sun-ſetting ; and ſubtracted is the 
Time of Sun-rifing. | CE 

If the Declination be Southerly, contrarily the Aſcenſional Difference 
added, gives the Time of Sun-rifing ; ſubtracted is the Time of ſetting. 

The Time of Sun-ſetting doubled, gives the Length of the Day ; the 
Time of Sun-rifing doubled, is the Length of the Night. 

2 ; Examp le. 

In Latitude 51d. 32m. North, ſuppoſe the Sun's Declination 21d. 57m. 

North, the Aſcenſional 1 is 30d. 29m. which reduc'd into Time is 
| H. M. 

2 02 

6 oo H. M. 


Sun ſetteth —=<=3 25 16 cg length of the Day. 
dee is 5 
7 $6 length of the Night. 
PRO 


dun riſeth oo —3 58 


| Aftronomical Problem. ms © 
PNA 


The Latitude of a Place, the Sun's Altitude and Declination given, 
to find the Azimuth required. | : "= 1 
| De Rule. | 
Take the Complement of the Altitude, the Comp. of the Latitude, and 
the Comp. of the Declination to go deg. add them together, and take the 
half Sum; ſubtract the Compl. of the Declination from the half Sum, and 
take the Remainder z then ſet down the Compl. Arithmetical of the Sines 
of the Compl. Altitude,” and Compl. Latitude, and thereto add the Sines 
of the half Sum and Remaimder ; half the Sum of theſe four Logarithms 
is the Sc. of half the Azimuth required. | | 
Note, If the Declination be South in North Latitude, or North in 
South Latitude, inſtead of taking the Complement of the Declination to 
go deg, there muſt be go deg, added thereto, and then proceed as before. 


The Operation by the Logarithms. 


42 : 30 Compl. Altitude ——————— $. Co. Ar. 0.170317 
38 : 28 Compl. Latitude — -S. Co, Ar. 0.206168 
69 : 30 Compl. Declination 
150 : 28 Sum 
75 : 14 Half Sum | 8.9.98 5414 


5 : 44 Exceſs of the half Sum above c. Decl. S. 8.999 56ͤ%ũ 


Sum 19. 367450 


61d. 21m. SC, — half Sum 9.680729 
| 61d. 21m. „„ | | | 
doubled 122d. 42m, the Sun's Azimuth from the North required, 


The Operation by Gunter's-Scale. 


The Extent of the Compaſſes from Radius S. go deg. to S. 42 deg. 
30 min. the Complement of the Altitude, ſhall reach from S. 38d. 28m. the 
Complement of the Latitude, to S. 24 deg. 40 min. then the Extent 
from Sine 24 deg. 40 min. to Sine 75 deg. 14 min. the half Sum ſhall 
reach from Sine 5 deg. 44 min. the Exceſs of the half Sum, above the 
Complement Declination to 122 deg. 42 min. (upon the Line of Verſed 
vines) which is the Azimuth required. | 

| E xample 
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Exemp. 2. In the Latitude of 51 deg. 32 min. North, the Sun's Decli- 
nation is 18 deg; 15 min. South, his Altitude 17 deg. 45 min. and the 
Azimuth from the North required. 1 


The Operation by the Logarithms. 


od. . | : | 

2 5 Comp. Altitude . —— 8. Co. Ar. 0.021182 
38 : 28 Comp. Latitude —— —— 8. Co. Ar. 0.206168 
108 : 15 Declination go deg. being added, becauſe South. 


— — t 


218: 58 Sum 
109 : 29 Half-ſum Comp. to 180% is 700 310 8. 9.974391 
I : 14 Remainder ———— 8. - 8. 332924 
d. m. Sum 18.5 34005 
79 : 20 Sc. talf-ſum'9.267332 


FE. 8 | 


which doubled is 158 ; 40 the Azimuth from the North required. 


By the Gunter. 


The Extent from Radius S. god. to the S. 72d. 15m. the Comp). Al- 
titude, ſhall reach from the Sine 38d. 28m. the Complement Latitude, to 
the S. 36d. 20m. then the Extent from the S. 36d. 20m. to S. 70d. 31m. 
the Complement of rod. 29m. (the half-fum) to 180d. ſhall reach from 
the Remainder S. 1d. 14m. to 158d. 40m. (upon the Line of Verſed 
Sines) the Sun's Azimuth as above. 

In South Latitude, the Operation is the ſame with the two preceding 
Examples, only the Azimuth is found from the South, 

After the ſame manner you may find the Azimuth of any Star. 


PRO B. IX- 


The Latitude of the Place, the Sun's Declination and Altitude being 
gven, to find the Hour of the Day, 
Example. In the Latitude 51 deg. 32 min. North, ſuppofe the Sun's 
- Declination 23 deg. 29 min North, the Altitude 36 deg. 30 min. in the 
Afternoon, and the Hour from Noon required. 
The Rule. Take the Complement of the Declination, the Complement 
of the Latitude, and the Complement of the Altitude to 90, add them 
together, and take the half-ſum, ſubtract the Complement of the Altitude 
from the half-ſum, and take the Remainder, then ſet down the Comple- 
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ment Arithmetical of the Sine Complement of the Declination, and Com- 

!ement Latitude, and thereto add the Sines of the half Sum and Remain- 
der : half the Sum of theſe four Logarithms, is the S. c. of the half Time 

required in Degrees and Minutes of the Equinoctial. | 


T he Operati on by the 3 tms. 


1 
60:31 Compl, Declination — —— 8. Co. Ar. 0.03754) 
$ : 28 Compl. Latitude . Co. Ar. o. 206168 
23: 30 Compl. Altitude 
158 : 29 Sum 
79 : 14 Half Sum — — — — Sine 9.992287 
25 : 44 Remainder (L.. Sine 9.637673 
d. m. Sum 19.873675 
30 080. — Half Sum 9.936837 
30 09 | 


127 doubled is 60 18. and reduced into Time, makes 4 hours 1 min. 
, the Hour of the Day in the Afternoon. 
"Bat if it had been in the F orenoon, 4 hours r min. L. ſubtrated from 
12 hours, leaves 7 hours 58 min. + for the Time in the Morning. | | 
If the Declination had been Southerly, then inſtead of taking the Com- 
plement of the Declination to go deg. there mult be go deg. added theres 
to, as in the ſecond Example of the Eighth Problem ; do the ſame when 
the Declination 1 is IN in South Latitude 


Hy the Guater, 


The Extent of the Compaſſes from Radius S. god. to S. 66m. 31m. the 
Complement of the Declination, ſhall reach from S. 38d. 28m, the Com- 
plement 1 to S. 34d. 40m. then the Extent from S. 34d. 40m. 
to the S. of 79d. 14m. the half ſum ſhall reach from S. 25d. 4am. the 
Remainder, to 60d. 18m. (upon the Line of Verſed Sines) the Hour of 


the Day as above. 
PROBLEM X. 


Having the Latitude of the Place, the Sun's Right Aſcenſion, with the 
Right Aſcenſion, Declination, and Altitude 1 a Star given, to find the 


Hour of the Night. 
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Example. | 


In the Latitude of 51 deg. 32 min. North, on the th of January 
1745, the Sun's Right Aſcenſion was 20 hours 1 min. the Right Aſcenſion 
of the Lion's Tail was 11 hours 31 min. the Declination x9 deg. 10 min. 
North, the Altitude 30 deg. 30 min. to the Eaſtward of the Meridian, 


the Hour of the Night required. | 
The RULE. 


To the Complement of the Star's Declination, the Complement of 
the Latitude of the Place, and the Complement of the Sun's Altitude ; 
add them together, and take the half Sum, ſubtract the Complement of 
the Altitude from the half Sum, and reſerve the Remainder ; then ſet 
down the Complement Arithmetical of the Sines of the Complement of the 
Star's Declination and of the Latitude of the Place, and thereto add the 
Sines of half the Sum and Remainder: Half the Sum of theſe four Loga- 
rithms, is the Sc. of half the Diſtance from the Meridian. 


| The Operation by the 3 tms. 


— 


6 — 


d. m. | 
73 : 50 Compl. Star's Declination —— — S. Co. Ar. 0.017523 
38 : 28 Compl. Latitude — ee 8. Co. Ar. Q 206168 
59 : 30 Compl. Star's Altitude | 

1: 48 Sum 
26 : 24 Remainde . dine — 9.648004 


Sum 1 9.870291 


Half Sum 9.9 3 5291 


Ll 


which doubled is 61d. 02m. and reduced into Time, gives four Hours, 
four Minutes eight Seconds, or; of a Minute. 5 

By the Directions given in the Uſe of the Table of the Sun's Right Aſ- 
cenſion, and of the Right Aſcenſion and Declination of the fixed Stars, 
find the Time of the Star's coming upon the Meridian, if the Star be to 

the Eaſtward of the Meridian ſubtract the Star's Diſtance from the Me- 


Tidian Y Time, from the Time of the Star's coming upon the ay 
ut 


ſtance from the Meridian, to the Time of the Star's coming to the Meri - 
dian ; the Sum or Difference is the hour of the Night. In this Example, 
The Sun's Right Aſcenſion 20 Hours ox Minute ſubtracted from the 
Sun's Right Aſcenſion (with 24 Hours added thereto) 35 Hours 31 Mi- 
nutes, leaves 15 Hours 30 Minutes, the Time of the Star's coming on the 


Meridian; from which ſubtracting 4 Hours 4 Minutes leaves 11 Hours 


26 Minutes ; the Hour of the Night. _ 
Note farther, If the Sun's Declination be South in North Tatitude, or 


North in South Latitude, inſtead of taking the Complement Declination, 
to go deg. there muſt be go deg, added thereto, as has been ſhewn in the 


Eighth preceding Problem. 
The Operation by Gunter's-Scale. 


The Extent of the Compaſſes from Radius S. god. ta the S. of 37 De- 


grees 50 Minutes the Complement of of the Star's Declination, ſhall reach 
from S. 38 Degrees 28 Minutes the Complement of the Latitude, to the 
S. 36 Degrees 40 Minutes; then the Extent from the S. 36 Degrees 40 
Minutes, to S. 85 Degrees 54 Minutes the half Sum, {hall reach from 8. 
26 Degtees 24 Minutes the Remainder, to 61 Degrees 02 Minutes (upon 
the Line of Verſed Sines required.) With which proceed as has been di- 


rected to find the Hour of the Night, 


6 * » 3 th 2a... ltr... Aa > 3 * 2 * tl "0 A * = 


Courſes and Diſtances between ſome of the moſt eminent Places 
on the Coaſt of England, &c. As alſo the thwart Courſes 


between the Eaſt Coaſt of England and Holland, the South = 
Coaft of England and France, and the Welt Coaſt f 


Leag. 


England and Ireland. 


F ROM Mbitiy to Tinmouth, NW. by . —— 14 
From Bockneſs to Catneſ5, North Weſt ä! — 27 
From the North Foreland to Fuſbing, Faſt ? — — 244 
From the North Forelund to the Texel, North Eaſt——— —— 52 
From the Spurn to the Texel, Eaſt by South ——— —— 56 
From Tinmouth to the Naze of Norway, NE. by E.. 120 
From Tinmauth to Holy Land, Eaſt by South —— — — 116 


From Tinmmouth to the Scaw, E. N. E. —— — 0 


From Yarmouth to the Texel, Eaſt by 282 — — 34 


Courſes and Diſtances. E 123 


but if the Star be to the weſtward of the Meridian, add the Star's Di- 


From 
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From Neawcaftle to Mars Decp, EN E. 
From Aberdeen to Mars Deep, South Eaſt — 
From the North Foreland to the Macs, EN E 
Frem Newcaſtle to the Fly, ES E.? — 
From Scarborough to Holy Land, Eafi Northerly —— 
From the Start to the Eddyſtone, Welt half South 5 
From the Land's End to Silly, W. S. W. three quarters W. — 9 
From the Cas#ets to 7 Eaſt North Eaſt —:: — $55 
From Beachy to . aft a quarter North —— — 15 

rom Dover to Diep, South half Weſt | 
From the Lizard to Guernſey, Eaſt by South — — 35 
From the Start to Seven Jes, South half Laſt ——— — 5 
From Silih to Uſhant, South Eaſt by South 3 
From the Lizard to Uſbant, South - — — 27 
From Hartland Point to the Iſland of Londey, North — 3 
From Londey to the Holns, Eaft by North 8 
From Black Rock to Tuſcar, Eaſt North Eaſt 
From Cape Clear to Od Head, Eaſt by North —— — 13 
From Gre/holm to Waterford, Weſt by North —— — 11 
From the Land's-end of England to Tuſear, North by Weſt — 40 
From the Land's-end of England to Waterford, NNW. — 40 
From Holy Head in the Iſland Angle/ey, to the Bar of Dublin, W. byN. 184 
From Rochel to Black Rock, South by Eaſt —— — 80 
From the Land send of England to Cape Clear, NW by W.——55 
From the Land send of England to Old Head, North Weſt 45 


PE 25 


— 


a 
— — 


A Table of the Soundings coming into the Channel, reſpecting 
the Bearing and Diſtances of Silly, Uſhant, the Lizard, c. 
with the Depth in Fathoms and the various forts of Ground, 


| ings. D. M. = The various ſorts of Ground, 


* — — 


South ſogſgo 20880 Branny fand, Tike Ground Wheat 
S SE 05 5 o 12 45 White ſand mixed with ſhells 
88 E |ob| co] Coarſe Owſe | 
ESE .job 53 Coarſe ſand and fine red ſhells 


E by 8 408 co 12/78] Owſe ſand, with Queen ſhells amoneſt it 
E by N soo 15/72} Owic like Muſtard ſeed, with broken ſhells 
E by N {[r5{48 50% J Pepper ſand, black and yellow * by N 


g 


—— 
- 


ig 


| 


Soundings coming into the Channel, 


NEbyE 
North Eaſt 


NEbyN | 


NNE 
NbyE 
North 
North 
NNW 
N WbyN 
.North Weſt 
North Weſt 
NW byN 
N W by W 
W by N 
Weft 
Weſt by S 
\ Weſt by S 


North 
N by E 
NE by N 
North Eaſt 
North Eaſt 


NE by N 
E NE 
E by N 
Eaſt 


N 


The various ſorts of. Ground. 


Some black Sand: 
Rocky Ground 


| Fine white Sand 


Sand and Owſe together 


|. White and red ſand mix'd with ſhells 
| White ſand with Owſe and Nits 


Branny ſand with white and red ſhells 


| Black ſand 


Branny ſand with ſome pieces of ſhells 


Small red Sand 

White ſand then entring on the Bank 
Red ſand with black & white ſcollop ſhells 
Broken ſnells with white and red fand 

W hite ſand on the E. part of the Bank 


Red ſand and ſhells amongſt it 


More ſhells, the Lizard NE. diſt. 18 leag. 
Branny fand with black and broken ſhells 
Stony Ground 

Red Nl black ſand, with gliſtering ſhells 


Fine white ſand with little Owſe 
Red and black fand with gliſtering ſhells. 


Fine white ſand and gliſtering ſhells 


Like broken Wheat or Coarſe Bran 


Full of ſmall Mace ſand 

Round ſtones mixed with ſcollop ſhells 
Small beaten ſhells and Hakes Teeth 
Great and ſmall pieces of Cockle ſhells 


55 | Gray and brown Sand with white Wells” 


68 


68 


White and gray Mace ſand 
Small ſhells and Herring Bones 


Branny fand, with ſome ſhells 

Red ſand, ſhells things like needles points 
Fine white ſand 

Dazling ſand like Barley-ftraw 


Full of Mace fand and broken 3 


Black, white, and red Stones with Owſe 


Branny ſand, ſmall ſtones, Herring Bones 


Shells and ſand like the points of Needles 


White and gray ſand with ſmall red ſtones 


F 
* 
Ty 
4 
4 
; 
1 
9 
* 
Ba 
1. 
3 


IM 
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[ 
* S The various forts of Ground. 
Shells like Perriwinkles 
1 570 Shells gray and red pieces of Cockle ſhells 
| 20/68 Groſs white ſand with ſhells 
- 0564]: White ſhells and fine ſmall ſtones 
(60 Hakes Teeth & Shells like Oatmeal Husks 

15/72] Great ſtones like Peaſe and Beans 

15/65] Sand and ſome ſhells 


30/65] James's ſhells 
25'60l Small Scollop ſhells with ſome ſtones 


ung 


* 5 


id Bearings | = The various ſorts of Ground. 
North Eaft Marſhy ſhells and ſome Scollop ſhells 
N E by N Marſhy the)ls and Hakes Teeth 
FN NE Marſhy ſhells like Oatmeal Husks 
N by E | Marſhy ſhells and Hakes Teeth 
North 9 Stones as big as Beans four Leagues off 
. North Weſt Gray ſand like Oatmeal Flower 
NNorth Weſt | Marſhy ſhells and ſmall ſtones 
| W N W 3747 Smalt ſhingly ſtones, and marſhy ſhells 
' W byN ſo4 40 Fine marſhy ſhells and white ſtones 
+ Whys Black gravelly Ground with ſmall ſtones 
NE by E | Scollop ſhells 
N E by E | Great ſtones and rough Ground 
N orth Eaſt Like Husks of Oatmeal and ſmall ſtones 
dee N half a Mile) 35 Dirty brown ſand and Hakes Teeth ; 
SJ W. 2 Mile 3 Dirty brown ſand 
D S. 1 Mile | 26 Fine ſand, and within this 28 and 30 Fath, 
NE. by E. Nly34440, $ Like the Duſt of a Grindſtone with Hakes 
IN. W. by W. [4:43 Teeth and ſhells 5 
S N. W. by N. 3138] Gravelly ſand, ſmall ſtones and ſhells 
N. by W. W. yr 238 C Reddiſh ſhells maſhed as if beat in a morter, 
NW by W. 1463 3 white ſand and ſcollop ſhells | 


Foreland 


7. 


Soundings coming into the Channel. / 


3 various ſorts of Ground. 
A 


NE by E 08 35 Small ſhingly ſtones as big as Peaſe 
North ,o8[4o[Streamy Ground with mal ſtones 

N by E 52/33 The fame with ſome black ſands 
NE by N js 1141] Fine ſand and ſcollop ſhells _ 
| NNE. o Fine ſand, ſcollop ſhells and fall ſtones- 
| NE by E 27 Shingly Ground 
IN [25120] Small ſtones _ 


S NE by TAL Great ſhingly Ground 


. 


—— 


> x7 E half Elz ür 5| Small fhingly Ground 
North Eafflozit 3 Rocky Ground 


— N by I 310 All the Ground from Albions to the E. end of the 
| E by N [0421 MWight is chalky and brown and - 
S Nby E [0318 


Ww 775 85 04 160 Rough Ground with ſome big ſtones 


? nen 04121] A kind of ſandy fiſhy Ground = 
WN W [08133 C Fiſhing Ground ſomewhat red, with ſtones a 


N by HF [o6 28 e big as Peaſe, and ſmall Beans 


2 * eo 


— — 


Di reels ons to 0 ſaid into hip of the Principal Harbourr 1 
the Coaſt , England. 


Directions to ſail into Silly. 


81 L LY is divided into divers Iſlands; along the Weſt- ſide lieth a great : 
many Rocks. There are ſeveral Channels through which to go in, 
but the Southermoſt called St. Mary's Sound is the beſt, being a fair 
opening of the Channel, but near the midſt lie two ſunken Rocks, Which 
in foul Weather the Sea may be ſeen to break over: It is beſt to leave 
them on the Larboard- ſide going in, and on the Starboard- ſide coming out: 
Go fo near the Starboard-ſhore, as that a Stone might almoſt be thrown on 
ſhore. And when you are within the Point, luff up round, and come to an 
Anchor in the fight of the Houſes ;' or when the Town is brought open 
to the Valley, leave two thirds of the Harbour c on the Lardoard-iide, 


eee a nn er ei EEOC 


T23 To ſall into ſome of the Principal Harbours 


Directions for Sailing info Mount's-Bay. 
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To anchor in Guavers Lake. 


There is certainly two ſunken Rocks, which lie right in the way of 
going into the Lake, about a Mile without your Anchoring Place; theſe | 
Rocks lie NN W. and S S E. about half a Mile in length, to ſhun which 
obſerve as follows. 7 | : 

If the Wind is in the Eaſtern: Hank give the Eaftern Shore about a 
League Birth, and keep St. Paul's Church wholly in fight above the Hill, 
till you bring a Church on the Eaſtern Shore a Sail's Breadth to the 
Northward of St. Michael's Mount, then bear away for the Lake Hill, 
keeping your Mark till you run St. PauPs Church down under the Hill, 
then let go your N.E. Anchor, and carry the other to the S. W. and you 
-will be well moor'd, and in good fine Ground all Sand. 9 

You may come in, keeping one half of the Church above the Hill, 
you'll clear them to the Eaſtward, and when it ſhuts down you are to the 
weſtward of them, and when upon them the Top of the Tower and a 
long Hedge is in one, about 6 or 7 foot at low Water. 

If the Wind is in the ſouthern or weſtern Hank keep the Land on board, 
which is bold; you may go within a quarter of a Mile of the Point; 
run till you ſhut Mouſehole Iſland in, and St. Paul's Church down undet 
the Land well, to come too with your SW. Anchor, then carry the other 
to the NE. you will be well moor'd in fine Ground as before mentioned: 
Be ſure to have the Church on the Eaſtern ſhore 4 Sail's Breadth to the 
Northward of the Mount. 3 

If your Ground Tackling is good your Anchors will never ſtart, the 
Wind at S. S. E. or S. E. heaves in a great Sea, and raiſes a great Ground 
Sea when blowing hard; the harder it blows you have a ſtronger Out- 
ſet in your Favour; there is no Tide, you always ride Head to Wind, 
your Anchors will ſooner ſtart with the Wind to the N. or NW, becauſe 
the Ground goes out with a little Deſcent. 


To ſail into Foy. 


Foy may be very eaſily known, lying in between two high Lands; on the 
Weſt-hde the going in, is an old Church ard Caſtle, and on the Faſt-fide 
the Ruins of an old Church, as you may ſee by the making of it in Capt. 
-Collin's Draught of Foy. The going in is a Cable's Length over from ſide 
to ſide and no Danger; when you are in you may Anchor before the 
Town, or run up above the Town. In the time of the Dutch War, in 

the Year 1666, there was above ſixty Sail of Virginia Ships put into this 
Harbour. This Place lieth N E. and S W. in and out, which makes it a 


better Out- let to the weſtward than Phmouth or Falmouth, And whereas 


| the Cuaſt of England. . 
it hath been reported to be a Bar-Harbour, and that you cannot enter "4 


half Tide. I do affure you that there is no leſs than 3- Fathom at low 


Water at a Spring Tide: Here you may tie aſhore to waſh, tallow, and 
ſtop Leaks ; the Spring Tides riſe and fall 16 and 17 Foot, and it is 


high Water here at Full and Change half an Hour paſt 5. There is good 
anchoring in the Road without the Harbour, from 5 to 10 Fathom 


Water, but without that Depth foul Ground, 
Jo ſail into Falmouth, 


Upon the Weſt Point of the Haven of Falmouth, ſtandeth a Caftle on 


pon 
the high Land called Pendennis Caſtle. In the Entry neareſt the faid Weſt 


ſide lieth a Rock above Water, you may fail in at either fide of it, at 
the inner fide of the Eaſt Point lie alſo ſome Rocks off the Shore; on the 
Eaſt-fide is deepeſt Water, and moſt Room, therefore in going in, give the 
Eaſt Point a large Birth ; there will be 7 or $ Fathom. Keep the ſaid 
ſhore till you come within St. Maud's Caſtle 3 which when it bears Eaſt 
there will be 16 or 17 Fathom, but half the Harbour over towards the 
Smithick is but 4 or 5 Fathom ; obſerve in going in to keep the Manacles 
open and ſhut on the Point of Falmouth Caſtle, and ſo it muſt be kept till 
you ſhut the Church over Penny Comguick, into the N. E. end of the 


you 
Smithict, and ſo bear over to St. Maud 's, and ride with the Caſtle Eaſt, 


laying one Anchor in 18 Fathom, and the Weſtermoſt Anchor in four 
Fathom, as ſhall ſeem moſt convenient. 0 


To ſail into Plymouth. 


At the Eaſtermoſt Point of Phmouth Sound lieth a high round Rock | 
called Meꝛuſtone; between it and the Ramhead lieth the ſaid Sound, North 


North Eaſt, being round and deep. 


A little to the Northward of Rembead, is a fair ſandy Bay, where is 


good Anchoring cloſe under the Land, in 9 or 10 Fathom: South a little 
Eaſterly from Rambead, lies a Rock above Water called the Eday/tone, 


the Point of Phmouth lies from it N. by E. diſtant about 4 Leagues. 
In the Sound, by the Land of Plymouth, lieth an Ifland called St. Ni- 


cholas, or Drake Iſland, which is joined to the Weſt- ſide, with a Range of 


Rocks under Water, ſo that you may fail along to the Eaſtward of it. 


To fail into Catwater. | 


To fail into Catevater, run in between the Iſland and the Point on the 


Eaſt-fide with the Land of Plymouth, till Catzuater open on the 
ide, then go in to the Eaſtward between the Point of Plymouth, and the 
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130 To ſail into forme of the Principal Harbours 
Point on the Starboard-ſide, leaving moſt part of the Channel on the 
Starboard-fide, until you come within the Point, and anchor there right 
againſt the high ſteep Northern Land; there is at low Water, with ex- 
traordinary high Lides 4 and 5 Fathom. 633 

In failmg into Crtuater, be ſure to give a good Birth to the Southern 
Point of the Entry, for there lies off the ſaid Point a Ledge of Rocks un- 
der Water, about 2 Cable's Length off from the Land. Upon the Point 
of the Ledge lies a Buoy, where is about 12 foot Water at half Flood, 
which Buoy muſt be lett on the Starboard-ſide going in, and when Car- 
water is altogether open you may run in to the Eaſtward, leaving in the 

Entry of the Harbour two thirds of the Channel on the Starboard-fide, 
as aforeſaid, becauſe the Sout? Shore is ſomewhat flat off, there lying a 
ſandy Bank, which reacheth to the ſecond Point of the South Shore of 
Catwater. SIE | 5 | 

A little to the Eaſtward of Drake [land lies a Rock under Water, upon 
which at low Water it is deeper than two Fathom. To ſail within the 
Land you may go to the Eaſtward or Weſtward of the Rock, as Occaſion 


| 
| 
ſerves. 
| To {ail into Dartmouth. . 
Dartmouth hath a narrow Entry lying in between two high Lands : On 
each fide of the Haven ſtandeth a little Caſtle ; on the Weſt-fide is a 
Church on the high Land, called St. Patrict's Church. To fail in com- 
ing from 'the Weſtward, run in along by the Weſt Land, ſo far to the 
Eaſtward until the Key of the Village (on the Eaſt-ſide of the Haven) 
* be brought in the midſt of the Entry of the Haven between the two 
Lands; it is convenient to have a Boat ready (if any Guſt of Wind ſhould 
come {rom the high Land) to row in. Being come in, edge over to the 
| Weſt-fide before the Brewhouſe, and anchor there in 10 or 11 Fath. or be- 
fore the Village to the Eaſt-fide at Pleaſure. At the Faſt-ſide lieth a 
ſunken Rock, to avoid which ſteer in with St. Patr:c#'s Church, and do 
not bring the Village, which ſtandeth on the Weſt-ſide of the Harbour, 
without the ſaid Church, but keep the outer Houſe of the faid Village in 
the Eaſt-ſide of the Chappel always in fight, without the Bulwarks on 
the North-fide by St. Patric#'s Church, then there is no Danger of the 
Rock, in the Range by the North Point. Between Dartmouth and the 
Start, neareſt to Dartmouth ſtandeth a white ſquare Steeple, called Fack- 
man, which is a very good Mark to know Darimonth by. 


— 
* — 


To ſail into Torbay. 


Bring the Weſt Point of the Berry S. by E. or S. S. E. from you; and an- 
chor there in 7 or 8 Fathom, where you ſhall be Landlock d for a 8 — | 
| ; . 9 


- 


* 


Sw. Wind. At the North Eaſt end of the Bay is alſo 3 Tide Haven'cal- | 
ted the Tormazn ; before it is very good Anchor Ground in 4 or 5 Fath. 
according as you deſire to be nearer or farther from the Shore 


Directions for failing in af the Eaft-end of the Iſle of Wight 
| to Portfmouth Harbour, and aso ro Hampton. 


If vou come from the Eaſtward with a Northerly Wind, bound into 
the Ie of Wight or. Portſmouth ; after you come to the Weſtward of the 
Shoal called the Owers, hale in North Weſt with St. Hellen's Point; but 
do not hale toomuch to the Northwards, for there lies a Bank off of Long- 
Zone Haven, to the Eaftward of the Hor/z, that hath. not above 13 Foot 
on it at low Water; but keeping in 7 or 8 fath. carrieth you clear with- 
out it, and will bring you to the S. E. end of the Sand called the Horſe. 
St. Hellen Church being S. W. by W. from you, you may run in 5 Fath. 
and when you have brought the Weſtermoſt great white Patch, or Chalk 
upon Parch Down (which is the high Land to the North wards of Portſ- 
mouth) a Ships Length to the Weſtward of Sou%h-Sea Caſtle that ſtands 
upon the Beach, then you may luff up without Fear: Being then to the 

Weſtward of the Horſe, and ſteering with that Mark, it will lead you in 
along the Horſe unto the Beach, and fo into the Harbour of Port/mouth, 
keeping along cloſe by the Shore, until 7 come to the Town-walPs-end, 
and there you muſt bear off a little for a Flat, that lieth off from the Shore; 
this is for an Eaſterly Wind. But if you intend for Staat Bay, when 
you have brought the Fire Beacon on Brown Down, which is to the 
W. N. W. of Haſlewood Point within a Ship's Length without the ſaid Point, 
then you may bear to the Weſtwards along the out-fide of the Spithead, 
which is the Shoal on the Weſt-fide of the Entrance of Port ſinouih Haven. 

If the Wind be Weſterly or Southerly, and you are coming from the 
Weſtward, and deſign for St. Hellen's Road or Steaks bay; from Dunno/e 
to St, Hellen's Point, the Courſe is N. E. by N. and N. N. E. but borrow 
no nearer to St. Hellen's than 6 or 7 Fathom, for the Spit lies off a great 
way; but if it be clear Weather, that you may keep Sand Down Caſtle 
open of the Culver Cliff, that Mark will lead you without the Spit of the 
Point; ſteer along in this Mark, ufitil you open St. Hellen's Church about 
two Ships Length open of the Red Ci within St. Hellen's Point or Port- 
Sea Caſtle: to the Eaſtwards of South Sea Caftle, then are you clear of the 
Point, and may ſteer to St. Hellen's Road N. W. and having brought the 
Point S. by W. or between that and the S. by E. you may anchor in 7 
'or 8 Fathom Water on very good Ground. 
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132 To ſail into fome of the Principal Harbours 
Note, That you have no good clear Ground all along the Iſland until 
you have opened St.- Helen's Church, as afereſaid, and have brought the 
Point to bear from you 8 S W. 

From St. Hellens's Point, to go between No Man's Land and the Horſe, 
the direct Courſe in, is NW. by N. and NW. but you have no ſhoaling 
upon the SW. fide of No Man's Land, for you have 16 Fathom, and the 
next Caſt but 3 ; but at the Horſe you may ſtand into 10, q, or 8 Fathom : 
If the ſtrong Tide be ſpent, and ſmooth Water, you ſhall have a great 
waſhing of them by the Overfall of the Water; but eſpecially on Ns 
Man's Land, if it be clear Weather, there are very good Marks to lead. 
you in, which are as follows ; keep the two Windmills on the Downs on 
the Je of Wight, that they may be ſeen clear all over the Trees between 
you and them, but no more above them than even clear ; this Mark will 
lead you in, and ſo up all along the Iſland without ſome middle Ground 
that lieth WSW. off the Point of No Man's Land. | 

Alſo from St. Hellen point (if it be clear Weather that you can ſee it) 
there is a direct Mark, viz. a part of an old. Caſtle formerly called 
Haſlewood Caſtle, ſtanding on Gilſteter Point (which is kept white, ) keep 
"av Church and that Caſtle in one, or this Caſtle in the middle of the 

ood about the Church, which ſheweth with a Valley like a Saddle, and. 

O you may run directly in without Fear. Or if the Wind be ſo that 

ou are forc'd to turn in, then you may run the ſaid Mark within two 

Sail's Breadth of each End of the Wood. In the middle of the Channel is 

11 fathom Water; and if you bring the ſaid Mark right under the North 

End of the Wood you ſhall run in a middle Ground near the Horſe that 
hath not above 10 Foot on it at low Water, and hard Sand. 


To ſail within the Wight in thick Weather. 


To fail between the Main and the Wigbt in thick Weather borrow in 6 
_ fathom off St. Hellen's and ſteer NW, by N. and NNW. from St. Hellen's 
Point, till you have 12 Fathom, and then ſteer more Weſterly, as you 
find the Depth; come no nearer No Man's Land than q or 10 fathom ; in 
that Depth you may keep along the Wight Side, if the Wind be ſoutherly ; 
but if it be large, keep in 14 or 15 Fathom, which is a good Birth from 
both fides, and ſo ſteer W by S. and WSW. as you find the Depth until 
ou come to Cows. Note, That being about Stoal's-bay, there will be leſs 
ater, if you go nearer to Cows, there you may anchor in 12 or 14 
Fathom, in the midſt of the Channel, where is good owſey Ground. 


Directions for Dover Road. 


The beſt Ground in Dever Road is with the 7Yhiteway, to the NW. of 


Dover Caſtle, or between that Hill that comes from St. James's 8 
| | Whic 


under you ; this Courſe will lead you through without Danger. 


NW, by N. this Courſe will lead you out. But for the more Certainty, . 


Goodwin, the Eaſtermoſt fide of which lies S. S. W. and N. N. E. 12 or 14. 


Tide without the Sand, you may ſtand to the South Eaſtwards, till te 


. that parted with you at the Forelaud, 


2 Coaft of England. pe 133 | Mm * 
which is a flat Steeple at the North-end of Dover Town, for a thwart 4 


Mark, and ſo in what Depth you pleaſe, from 12 to 14 fathom. Thwart 
of Foulftone in 12 or 14 Fathom is very good Ground. 


Directions ta ſail into the North-Foreland through the 
Gulls in the Night. | 


If your ground Tackle ſhould fail ia the Night riding. at the North-- 
Fareland, as very often hath happened, and you cannot weather the Fore. 
land, weather the North/and-head ; if you can but ſee the North Forcland' 
Light, when that Light-houſe bears NW. or NW, by N. then bear over 
into 8 or 9 Fathom, and being in that Depth (ſteering S.S.W.) you may 
be fure it will carry you directly through with the Brake, but keeping 
your Lead carefully, borrowing no nearer the Brake than five Fathom,. 
nor going without nine Fathom, or nine and an half, as you have the Tide- 


. 


Directions for the North end of the Goodwin, for ſuch as fail 
from the North-Foreland to the Southward in the Night. 


If you be at the North- Foreland, bound for the Downs, and that the 
Tides do fall out too early or too late; to turn into the Downs with the. 
Wind at SW. or SSW. take the following Directions. 5 

If it be in the Morning before Day, then be ſure to weigh Anchor in 
convenient Time, to be at the North ſand- head at the turning of the 
Tide, to the Southward. From the Foreland you may ſteer out with a 
Flood Tide, S. E. by E. and S. E. or keep the Light of the Vorth- Foreland 


be ſure keep the Lead well, and then you may borrow off and on with 
the foreſaid Winds, in 7 or 8 Fathom, and ſteering out with the foreſaid 
Courſe, you ſhall find the Depth ſuddenly change to 15 or 20 Fathom; 
then you may hale up cloſe to the Southward, along the back of the 


Fathom, and is not above a Saker=ſhot from the Sand. But if it be in 


the Day Time, and the Wind blows ſo hard that you cannot well 
tack to run through the Gulls, then the Marks to carry you out at the. 


Northſand-head, is the flat Church upon the Foreland called St. Peter's, 
a Ship's Length to the Northwards of Broad-/tairs Pier- head; or borrow - 


upon the Sand by the Lead as aforeſaid, and fo taking the firſt of t 


South-Foreland bears W. by S. then caſt about, and you ſhall weather the:  * 
Southſand- bead, and be in the Downs-Road as ſoon as any other Ship | i 


Directions 
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224 To ſail into ſome of the Principal Harbours 


* 


7 


Direttions for ſailing over the Spits, the Wallet, and by f * 


Naze into Harwich. 


Sailing down the Szoin or King's Channel, and that you would fail into 
Harwich over the Buoy of the Spits into the Pallet, you muſt obſerve 
your Tides, for at the Spits the Buoy lieth in 5, 6, or 7 Foot Water at 
low Water, and the Paſſage often alters, ſometimes more Water, ſome- 
times lefs. The Buoy lieth on the Weſt-end of the Gunfret Sand, and the 
Eaſt- end of the Buxey, being from a flat Steeple, called Great Holland 
Church, South and by Eaſt, Being over the Spits, you come into the 
Wallet, where is very good Anchoring in 5, 6, 7 or 8 Fathom Water; 


the Sands lying without, makes it a moſt excellent Road. There is a 


good and deep Channel to fail in at the Wallet, between the Gunfleet and 
the Me Rock, but *tis ſeldom uſed. Being over the Spitzs, in the Wal- 
tet, ſteer away for the Neaze, which may be known by the Trees, and a 
Houſe that ſtandeth on it, keep about half a Mile, or a Mile off from 
the Naze, to avoid the Stone Bank which hath but 5 Foot Water on it at 
low Water; and lieth from the Naze Trees E. by N. About a Mile and 
an half from the Naze Point, there is about 8 or 9 Foot Water between it 
and the Naze at low Water: Keep Payn's Trees that lie a little to the 
Southward of Harwich, open and ſhut with Harwich Cliff, and this Mark 
will carry you on the Stone Banks, and the Trees on the Cortland, . juſt 
open of the Naze/and, will carry you on the Bank alſo. There is a good 


leading Mark to carry you between the Naze and the Stone Bank, 


which is Harwich Steeple, on Harwich Beacon Cliff; and will alfo carry 


you between the Pyeſand, and the Ridge and the Rowling Ground, where 


Ships anchor in 3 and 4 Fathom at low Water. The Mark to anchor 
in the beſt of the Rotoling- ground, is to bring Harwich Windmill two Sails 


breadth open to Herwich-Chf : And to fail from the Rowling-ground ta 


the Naze keep Payn's Trees open of Harwich-Ciff, till you bring the 
Nax# to bear S. W. then keep Harw:ich Steeple, on the Beacon Cliff, to 
run within the Stone Bank. There is a Channel to fail from the Naze 
between the Cork Sand and the Ridge, keeping the Naze Trees S. W. 
failing down N.E. between the Cork and the Ridge, in 5, 6, and 7 Fath. 
Water. And when you have brought Harw:zch Steeple with the Brew- 


== Houſe that lieth to the Northward of Languard Fort, then are you clear 
= of the Cork Ledge; this Chann 
| ing tothe Northwards. | 


el is mnch uſed by the Light Colliers go- 


- 


"Being in the Rowling-grounds, and that you would fail into Harwich 


: 5 5 Harbour, keep cloſe by the Andrews, which is a Sand that lieth off from 
an Fort, and is ſteep too on the Weſt-ſide; The Tide of Ebb 
= *runneth ſtrong over the Andrews the firſt half Ebb, of which you muſt 


have 
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have a Care. This Sand is dry at low Water; keep cloſe by the, Beach' 


As 
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of Languard Fort, to avoid the Alar, which is a fmall ſtony Shelf that 


lieth right Weſt from Languard Fort, about a Cable and an half's 

Length from the Beach at the Fort, on which is but 5 and 6 Feot at low 

Water. You may fail to the Weſtward of it, between it and Harwich - 
Cliff, according as the Tide is up, and what Draught of Water your Ship 
draweth : but if you fhould want to go into Harwich at low Water, and 
a Ship draw above 15 Foot, you muſt ſtay for the Flood to have Water 
over the Glutton, which is a narrow Ridge that ſtretcheth off from the 
Beach thwart the Channel, a little within the Brewhouſe, that is to the 


Northward of Languard Fort : Being paſt the Glutton, you mult keep 


cloſe to the Beach, to avoid the Griſtle, that lieth in the middle between 
Harwich and the Beach of Languenrd Fort, on which is but three Foot at 
low Water, there is a {mall Channel between the Griſtle and the Guard, 
of ꝙ Foot at low Water, but when you have opened Dover Court Church 
of Harwich Town, then are you clear of the Griſtle and the Guard, and 
may anchor before the Town of Harwich, in 5 fathom Water, to run 
into Ipſtich Water, and anchor; this is a very ſafe Harbour, and if a 
Ship ſhould chance to blow a-ſhore ſhe cannot take harm, the Shares 


being ſoſt owſe. The Spring-Tides rite 15 and 16 Foot, and the Niep- 


Tides 10 and 11 Foot, 
Directions to ſail into Harwich through the Sled-way. 


Being at the Buoy of the Spits, and that you will not fail over the 
Fpits, then keep down by the Gunficet Sand, in 7 or 8 fath. Water, till you 
come within two Miles of the Buoy of the Cunfieet, and then come no 
nearer than 9 fathom Water, for there lieth off a Spit, E.S.E. from the 
Sand about a Cable's Length; to the Eaſtward of this Spit is a ſmall 
Swa:ch through the Sand, into which, and Goldmore's Gat, the Tide 
of Flood ſetteth ſtrong into the Wallet; of which you muſt have a 


Care when you' come near it, eſpecially in little Winds or Calms, you 


may be haled on the Gunfleet-ſand ; this Sand lieth N. E. and 8 W. and 
drieth in ſeveral Places: The Buoy of the Gunfleet beareth from the 
Naze S. E. by E. Eaſterly : you may ſtand into 7 or 8 Fathom along the 
ſide of the W. Rock into the Sledway, keeping Balſey Church N. by W. 


and N. N. W. till you bring Harwich Steeple on the Brewhouſe (that E FO | 


lieth to the Northward of Languard Fort) which will carry you clear 
of the Cork Ledge, on which is two Fathom and an half at low Water, 
and then ſtand to the Weſtward, and keep Orford Church and Caſtle 


open of Balſ Church a Sail's Breadth, till you have the Lights to- 


gether, keeping them ſo till you are paſt the Andrews, and then follow” „ 
the former Directions for ſailing into Harwich : you. moſt ſtand in 23 
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all into fome of the Principal Harbours, &c. 


upon the Plztters into 5 Fathom, on which Sand is but 2 or 3 Foot at 
-Jow Water; the Ridge bath 7 Foot at low Water; a great part of the 
- Cork Sand drieth at low Water; and lieth in length N. E. and S. W. about 
two Miles and an half long, and a Mile broad; Weſt Rocks lie in length 
N. E. and S. W. about 3 Miles, and 2 Miles broad, and drieth at ſeveral 
Places, full of Banks and Swatches, the Ground rocky and ſtony in ma- 
ny _—_ z there is a ſmall narrow Channel between the Welt Rocks and 
the ; | 9 
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For the more particular Directions for Sailing into theſe and other Hare 
bours in England, Scotland, Holland, Normandy, Bretagne, &c. ſee the 
laſt Edition of the Coaſting Pilot, newly Corrected and Reprinted for 
Meſheurs Mount and Page on Tower-Hil!l, London, with many Additions, 
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